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1 .O tNTRODUCTtON 

1.1 PURPOSE 

This Work Plan for supplemental sampling at Site 6A - Fuel Calibration Area at the Naval Weapons 

industrial Reserve Plant (NWIRP) in Calverton, New York was prepared by Tetra Tech NUS, Inc. (TtNUS) 

under the comprehensive Long-Term Environmental Action Nay (CLEAN) Contract N63472-03-D-0057, 

Contract Task Order (CTO) 004. 

This work is part of the United States Department of the Navy’s (Navy} Installation Restoration (IR) 

Program, which is designed to identify contamination of Navy and Marine Corps lands and facilities 

resulting from past operations and to institute remedial actions as necessary and consists of four djstinct 

stages. Stage 1 is the Preliminary Assessment (PA), which was formerly known as the Initial Assessment 

Study (IAS}. Stage 2 is a Resource Conservation and Recovery Act (RCRA) Facility Assessment- 

Sampling Visit (RFA), also referred to as a Site Investigation (SI), that augments information collected in 

the PA. Stage 3 is the RCRA Facility Investigation {RFI) and Corrective Measures Study &MS), also 

referred to as a Remedial Investigation (RI) and Feasibility Study (FS) or Focused Feasibility Study (FFS) 

that characterizes the contamination at a facility and develops options for remediation of the site. Stage 4 

is the Corrective Action, also referred to as the Remedial Action, which results in the control or cleanup of 

contamination at sites. This report has been prepared under Stage 3. 

This work is also being conducted in accordance with the requirements of the New York State 

Department of Environmental Conservation (NYSDEC) Division of Solid & Hazardous Materials Part 373 

Permit issued to the Navy on April 18, 2000 under the NYSDEC implementing regulations [6 New York 

Codes, Rules, and Regulations (NYCRR) Part 621-j. This permit supersedes and replaces the original 

Part 373 Permit to Operate a Hazardous Waste Storage Facility issued to what was then Grumman 

Aerospace Corporation on March 25, 1992. The new permit, issued only to the Department of the Navy, 

deals exclusively with those Solid Waste Management Units (SWMUs) that remain on the former NWIRP 

Calverton property and any Corrective Actions that may be required to adequately address each IR site. 

Although the Part 373 Permit is the enforceable document governing the Navy’s remedial actions, the 

NYSDEC State Superfund Group, located in the Albany office, retains primary responsibility forregulatory 

oversight of the Navy’s actions.. The Navy has agreed to a request made by the NYSDEC State 

Superfund Group to utilize terminology associated with the NYSDEC State Super-fund program, which is 

closely related to the Federal Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) Program. The CERCLA terminology parallels the RCRA terminology, and the implementation 

phases of each have been.determined to meet the substantive requirements of both programs and will 

also satisfy the Corrective Action requirements-set forth in Module Ill of the Part 373 permit. 

-f-l CT0 004 
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Site 6A is listed as Ciassificatiori 2 in the NYSDEC Registry of Inactive Waste Disposal Sites. 

The purpose of this work plan is to describe field sampling and analysis activities to better define the 

extent of petroleum- and polychlorinated biphenyl (PC@-contaminated soil at Site 6A. 

1.2 INVESTIGATION OBJECTIVE 

There are two objectives of this investigation: 

1. Determine the horizontal and vertical extent of petroleum contaminated soil in the area north of 

the concrete pad (former transformer location) and well 4/CG in the concrete pavement using 

visual inspection and photo ionization detector (PID) measurements. 

2. Verify the presence of PCB contaminated soil in the area of the concrete pad (former transformer 

location) and well 4/CG using field test kits and laboratory verification. ,If PC6 presence is 

detected, determine the horizontal and vertical extent of PCB contaminated soil. 

The results of the investigation will be reported within a FS to be prepared following the establishment of 

the horizontal and vertical extent of petroleum- and PCB-contaminated soil. 

1.3 FAClLlTY LOCATtON AND DESCRIPTION 

NWIRP Calvetion is located in Suffolk County, Long Island, New .York, approximately 70 miles east of 

New York City (Figure 1-I). The facility is located within the municipality of Riverhead. The Navy’s 

property totaled approximately 6,000 acres and was formerly a Government-Owned Contractor operated 

(GOCO) facility that was operated by the Northrop Grumman Corporation (NGC) until 1996.. Of the 6,000 

acres of the facility, 3,000 acres were entirely within a fenced boundary. The majority of the industrial 

activity was confined to the south-central portion of the fenced area. Currently, NWlRP Calverton 

consists of four parcels of land totaling approximately 358 a&es. Eight Navy IR ‘sites are included within 

these parcels as follows (Figure 1-2). 

Parcel A (32 acres+ 

Site 2 - Fire Training Area’ 

Parcel Bl (40 acres) 

Site 6A - Fuel Calibration Area 

Site tOB - Engine Test House 

1-2 CT0 004 
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Parcel 82 (131 acres1 

Southern Area 

Parcel C (10 acres) 

Site 7 - Fuel Depot 

Site l.OA - Jet Fuel Systems Laboratory 

NWlRP Calverton has been owned by the United States Department of the Navy since the early 1950s at 

which time the land was purchased from a number of private owners. The facility was expanded in 1958 

through additional purchases of privately owned [and. Northrop Grumman Corporation (previously 

Grumman Aerospace Corporation) teased the land and was the sole operator of the facility from its 

construction until February 1996. In 1996, the land was returned to the Navy. 

In September 1998, the majority of the land within the developed section of the facility was transferred to 

the Town of Riverhead for redevelopment. Because .of the need for additional environmental 

investigation and the potential need for remediation, the Navy retained four parcels of land within the 

dev;loped section (Figure t-2). 

In September 1999, 2,935 acres of undeveloped land outside the ‘fenced areas were transferred to 

NYSDEC who will continue to manage the property for resource conservation and recreational uses. An 

additional 140 acres of the northwest buffer zone were transferred to the Department of Veterans Affairs 

and will be used for expansion of the Calverton National Cemetery. 

NWIRP Calverton was constructed in the early 1950s for use in the development, assembly, testing, 

refitting, and retrofitting of naval combat aircraft. The facility supported aircraft design and production at 

the Northrop Grumman’s Bethpage facility, which is located in Nassau County, New York. 

The majority of industrial activity at the facility was confined to the developed area in the central and 

south central portion of the facility between the two runways. Industrial activities at the facility were 

related to the manufacturing and assembty of aircraft and aircraft components. Operations that resulted 

in hazardous waste generation included but were not limited to metal finishing processes such as metal 

cleaning and electroplating, other maintenance operations,. temporary storage of hazardous waste, 
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fueling operations, and various training operations. The painting of aircraft and components resulted in 

additional waste generation. 
r----l 

1.4 SITE LOCATION AND DESCRIPTION 

Site 6A and related facilities were used in the testing of aircraft fuel and engin; systems. Aircraft fuel 

delivery systems were pressurized,with fuel in the calibration area to test for leaks. The testing may have 

resulted in frequent, small fuel spilts to the area’s pavement (Navy, 1986). Minor maintenance and 

repairs to the fuel and engine systems were also conducted at the site. Solvents were used during the 

maintenance and repair activities and were likely spilled during their use. 

Site 6A consigt of new and old fuel calibration pads (see Figure l-3). The old fuel calibration pad was 

located in what is now an open, grass-covered field. The new fuel calibration pad is located to the north 

and east of the old fuel calibration pad on & concrete apron; The concrete apron between the two fuet 

calibration pads was also. used for the same activity. A shed, piping, and fuel filtering devices were 

located in the area in the 1980s (USGS, 1967; Navy, 1986). The equipment has since been removed. 

An open field, approximately IO acres in area, is located immediately south of the old and new calibration 

pads. The old fuel calibration pad was located at the northwestern corner of the field, in an area now 

partially covered by a wastewater treatment facility. No physical evidence exists of the former calibration 

area. An area east of the wastewater treatment plant and south of the fuel pad is the former site of a 

septic leach field (USGS, 1967; Navy, 1986). 

The surface topography at Site 6A slopes very gently to the south and east. Drainage swates are located 

parallel to the southern and eastern edges of the pad. .The two swales meet to the east of the southern 

corner of the pad and enter a southward-trending buried culvert. The culvert discharges to another drainage 

ditch approximately 625 feet south of the pad. This ditch continues to a shallow pond located approximately 

1,500 feet south-southeast of the pad (USGS, 1967). 

Aircraft hangers and painting shops were located east of the pad. Several small drainage collection 

ponds are located to the north, east, and south of Site 6A, all within 1,500 feet (USGS, 1967; Navy, 

1986). 

Three ancillary structures to Site 6A are located to the southeast of the site. These include the covered 

engine runup area, the hush house, and the Engine Test House (Site 1OB). The engine runup area was 

used to test jet engines and fuel systems for leaks while operating the engines at elevated speeds. An 

excavated area several acres in size is located east of the engine runup area blast fence; its ‘use is 

unknown. The hush house is a specially constructed building that allows aircraft engines to be operated 
f-7 
\ 

l-4 CTO,OO4 



JANUARY 2006 

i at high speeds while containing the associated noise. Site I OB was outfitted to operate jet engines 

before installation in aircraft. 

The primary environmental concern at Site 6A involves the spillage of aircraft fuels. According to the IAS 

(Navy, 19861, as many as 230 gallons of fuel were .reportedly spilled in this area. The majority of the 

spillage probably occurred in the areas surrounding the new fuel calibration pad. 

The grass field located immediately west of Site 6A is the former location of a septic system leach field. 

The system was active before the construction of the facility’s sanitary sewage treatment plant in 1970. 

The leach field is believed to have received primarily sanitary wastes; however,. it is not known whether 

industrial process wastes entered the leach field (Navy, 1986). Testing conducted in this area found no 

evidence of significant environmental contamination (HNUS, 1995). 

Eighteen monitoring wells were installed south and southeast of the fuel calibration pad by Marine 

Pollution Control (MPC) between March 1984 and November 1987. A product recovery unit including a 

pumping well, an oil recovery well, and an oil/water separator tank was installed in 1987. The tank is 

connected to a pipe that fotlows the drainage ditch paralleling the southern edge of the new calibration 

pad. The ditch enters a buried culvert southeast of the pad and eventually discharges to a small pond 

1,500 feet south of the calibration pad. .The recovery system pipe ends in the underground culvert. Red 

iron staining was observed during the site investigation in the ditch adjacent to the oit/water tank 

separation outfall and at the end of the culvert. The staining in the ditch near the oil/water separator 

reportedly resulted from a break in the piping early in 1990 (CF Braun, 1998). This system .was shut 

-down in December 1993 after approximately 1,200 gallons of petroleum product had been removed from 

the site. Passive free product recovery from individual wells via hand bailing continued after 1993, and an 

additional 700 gallons,of petroleum product (total of l-900 gallons).was recovered as of February 1996. 

Removal of free product since that time has been minimal (i.e., less than 1 gatlon). 

1,5 WORK PLAN FORMAT 

Section 1 .O of the Sampling, and Analysis Plan is this brief .introduction. Section 2.0 describes the field 

, tasks and. methodologies in detail. Lastly, Appendix A contains the appropriate Standard Operating 

Procedures (SOPS) needed to perform the identified work, and Appendix B contains the required field 

forms. 

1.6 SCHEDULE 

Field activities for the Sampling and Analysis Plan are scheduled to begin January 2005 and are 

anticipated to continue for approximatety 3 days. 

1-5 CT0 004 
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2.0 FIELD TASKS 

2.1 S/aMPLE AREA 

Initially, sampling will take place in two areas at Site 6A. The first area is north of the concrete pad 

(former transformer) ‘and weft 4C/G in the concrete pavement. The second location is around the 

concrete pad (former transformer) and well 4C/G. The field tasks for each of the sample areas are 

presented in Sections 2.2 and 2.3. The detailed field procedures are presented in Section 2.4 and the 

SUPS are provided in Appendix A. 

Table 2-i provides a summary of the field tasks with rational. Table 2-2 provides a summary of soil 

boring identification number, sample identification, sample depths, and analyses including quality 

assurance (QA) and quality control (QC) samples. Lastly, Table 2-3 summarizes the analytical methods 

for each analysis, bottle ware, preservation requirements, holding times, and number of samples. Figure 

2-l presents the investigation area and proposed sample locations. 

2.2 SO1L SAMPLING AT THE CONCRETE PAD AND WELL 4C/G 

The objective of the soil sampling at the concrete pad (former transformer) and well 4C/G is to verify the 

presence of PCB-contaminated soil in the area, and if verified, determine the horizontal and vertical 

extent of PC&contaminated soil. Continuous soil samples will be taken using direct push technology 

(DPT). Initially, nine soil borings will be installed in this area to a depth of 8 feet below ground surface 

(bgs) (FC-SB-101 to FC-SB-109). Based on visual classification of the soils at 8 feet, the borings may be 

extended to 12 feet: Field test kits will be used to analyze the samples for the presence of PCBs. 

Analytical laboratory samples will be collected to confirm the results of the field test kits. Four surface soil 

samples will be collected to characterize PCB contamination in the surface soil; Additional borings will be 

installed outside the area of the initial nine borings, if needed, to determine the horizontal and vertical limit 

of PCB-contaminated soil. Analytical laboratory samples will be analyzed for PCBs only. Table 2-2 

summarizes the proposed borings in this area. The proposed borings locations are identified on Figure 2- 

1. 

2.3 SOIL SAMPLING NORTH OF CONCRETE PAD AND WELL 4C/G 

The objective of the soil sampling north of the concrete pad (former transformer) and well 4C/G is to 

determine the horizontal and vertical extent of petroleum-contaminated soil in the area. Continuous soil 

samples will be taken using DPT. Initially, two soil borings will be installed in this area to a depth of 8 feet 

bgs (FC-SB-110 to FC-SB-111). Based on visual classification of the soils at 8 feet, the borings-may be 

extended to 12 feet. Additional borings may be installed ,in the area to determine the limit of petroleum 
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contamination horizontally and vertically if visual inspection and PID readings from the first two borings 

indicate petroleum-contaminated soil.. Visual inspection and PID readings are the only sampling means 

that will be,used to identify petroleum-contaminated soil. No analytical laboratory samples are anticipated 

to be collected in this area. The proposed borings locations are identified on Figure 2-l. 

The’data will be used to determine the northern bound of the estimated petroleum-contaminated soil. 

The data will be presented in a FS to be prepared for the site. 

2.4 FIELD PROCEDURES 

All field procedures shall be conducted in accordance with the site Health and Safety Plan and the site 

Quality Assurance Project Plan (QAPP) (both documents are provided under separate cover). 

The filed activities will include the following tasks: 

l Mobilization 

l Soil boring, sampling, and decontamination 

l Soil Sample Designation, Handling, Analysis, and Field Documentation 

l Investigation Derived Wastes Handling 

l Quality Assurance/Quality Control 

The following sections describe these activities. 

2.4.1 Mobilization 

TtNUS will prepare specifications and obtain a subcontractor for the drilling and analytical work 

associated with this Work Plan. All field team members will review this work plan and the Site Health and 

Safety Plan (provided under separate cover) prior to initiation the of soil sampling event. Lastly, a field . 

team orientation meeting will be held to familiarize personnel with the scope of the field activities. 

2.4.2 Soil Borinq, Samplinq, and Decontamination 

The required soil samples will be collected using direct push methods. Direct push drilling 

performed in accordance with the methods identified in TtNUS SOP G-H-1.3 “Soil and Rock 

will be 

Drilling 

Methods” and TtNUS SOP SA-2.5 “Direct Push Technology” provided in Appendix A. Soit samples will be 

collected in accordance with the selected drilling technique. TtNUS sampling SOP SA-1.3 “Soil 

Sampling” is provided in Appendix A: Downhole sampling equipment such as rods and macro cores shall 

be decontaminated between each drilling location. Decontamination will be performed in accordance with r-\ 
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the procedures presented in TtNUS SOP SA-7.1 “Decontamination of Field Equipment” provided in 

Appendix A. 

2.4.3 Soil Sample Desinnation, Handtins, Analvsis. and Field Documentation 

Soil Sample Designation 

Table 2-2 presents the anticipated samples to be collected during this soil sampling event. The sampling 

nomenclature assumes that multiple~samples will be collected from the same boring at varying depths 

and some of these samples will .be shipped to ‘an analytical laboratory for analysis. The sample 

designations identified in Table 2-2 assumes that samples will be collected using continuous core 

sampling. 

Each sample designation identifies the site from which the sample was collected, the soil boring from 

which the sample was collected, and the depth from-which the sample was coltected. As an example, 

sample. identification number FC-SB-101-0408 indicates that the soil sample was collected from Fuel 

Calibration (FC), from soil boring 101 (SElOI), and was collected from a depth of 4 to 8 feet (0408). 

Soil Sample- handling 

Handling soil samples includes the field-related consideration of the selection of sample containers, 

preservatives, allowable hoiding times, sample shipping and sample custody. Sample identification, 

packaging, shipping, and sample custody requirements are outlined in TtNUS SOP SA-6.1 “Non- 

Radiological Sample Handling” provided in Appendix A and within the approved QAPP. Summaries of 

sample containers, volume requirements, preservatives;allowable holding times, and analysis requested 

are provided in Table 2-3. 

Sample Analysis 

The proposed sample analyses are based on the past contaminant .detections and anticipated future land 

use at each area. Samples submitted to the laboratory for analysis will be analyzed for the compounds 

identified on Table 2-2. In addition to the soil samples collected, fietd duplicate samples will also be 

analyzed for these parameters for quality control purposes. Each analytical sample will be analyzed with 

a 7-day turn-around time, however, the results will not be considered final until the data has been 

validated. 
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Field Documentation :, 
I’ --=-. \ 

Sample documentation consists of the completion of chain-of-custody reports and matrix-specific log 

sheets. The log sheets will be used as confirmation of the presence of petroleum-contaminated soil 

based on visual classification and PID readings and PCB-contaminated soil. In addition, the Master Site 

Logbook, filled out in accordance with SOP SA-6.3 “Field Documentation,” provided in Appendix A, 

serves as the overall record of field activities. Information included daily in the Master Site Logbook 

includes weather conditions, identity and arrival and departure times of personnel, management issues, 

etc. Anticipated field forms for this sampling event are provided in Appendix B. 

2.4.4 lnvestiaation Derived Wastes Handling 

Personal Protective Equipment (PPE) and other miscellaneous trash visibly free of soil will’be bagged 

and removed from the site by TtNUS for disposal as general refuse. Excess soil cuttings and 

decontamination fluids will be drummed. Drums will be staged for characterization and off-site disposal. 

The staging are will be determined by the Navy. No other investigation derived waste (IDW) will be 

generated during the course of the work. 

2.4.5 Qualitv Assurance/Qualitv Control 
,f-\ 

Quality assurance/quality control includes assurances of correct field equipment calibration and adequate 

collection of QA/QC samples. 

All field equipment (PID) will be calibrated according to the manufacturer recommendations and at a 

frequency recommended by the manufacturer., 

QA/QC samples will be collected at the rate indicated in Table 2-2 and the QAPP established for field 

work at Calverton. Rinse or Equipment Blanks will be collected once every other day. 

f--l,, 
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FIELD TASKS SUMMARY 
SOIL INVESTIGATION 

SITE 6A - FUEL CALIBRATION AREA 
NWIRP CALVERTON, NEW YORK 

Well 4C/G 
l If contamination is evident at 8 feet bgs, 

extend boring to 12 feet bgs. * Conduct testing to determine presence 
of PCBs in soil and horizontal and 
vertical extent. 

o Install additional borings as needed to 
determine the horizontal and vertical 
extent of PCB-contaminated soil. 

l Send various samples to the analytical 

the’concrete Pad and - If contamination is evident at 8 feet bgs, 
Well 4C/G extend boring to 12 feet bgs. 

Use visual classification and PID readirrgs * Visually classifying soil and using PID 

to determine presence of petroleum- readings to determine the location of 

contaminated soil. the petroleum sheen near groundwater, 



TABLE 2-2 ,/-“\ 

SAMPLE IDENTIFICATION AND ANALYSIS SUMMARY 
SOIL INVESTIGATION 

SITE 6A - FUEL CALIBRATtON AREA 
MWIRP CALVERTON, NEW YORK 

BORING 
NUMBER 

SAMPLE 
PCB Fie,d Analytical Lab PID 

IDENTIFICATION Test Kit 
for PCB. 

Visual 

Testing 
Classification Reading 

North of Concrete Pad and Well 4C/G 
FC-SB-110 FC-SB-1 IO-XXXX -- __ X X 

FC-SB-Ill FC-SB-111 -XXXX -- -- X X 

~ FC-SB-XXX FC-SB-XXX-XxXx -- __ X X 

QA/QC Samples 

Duplicate 1 DUP-011006-01 C2) 1 x t 
(1) I X I X 

1 

2 

Analysis not performed 

Analytical laboratory samples will be collected as needed to confirm field 
test kit results. 
Duplicate samples are labled using DUP to indicate duplicate, the date to 
indicate the day on which the duplicate was collected (e.g. 011006 
represents January 10, 2006), and a number to represent the sequental 
number collected that day (e.g. 01 indicates the first duplicate sample 
collected on the indicated date. 

. - 



\. 

TABLE 2-3 

SUMMARY OF ANALYTICAL PROGRAM 
SOIL INVESTIGATION 

SITE 6A - FUEL CALIBRATION AREA 
NWIRP CALVERTON, NEW YORK 

NA Not applicable 

Bottl’eware requirments may differ in mumber and size, depending on the requirements of the contracted laboratory or field test kit procedure. 
Field blanks are quality assurance (CIA) samples collected at a rate of one field blank per week of sampling. 
Duplicate samples are singlesamples split into equal portions during the single act of sampling. Duplicate samples will .be collected at a rate of 1 duplicate for every 10 
MS/MSDs (matrix spike/matrix spike duplicate) samples are QA/Quality Control (QC) checks. These samples require 3 times the normal sample volume and are performed by 
the analytical laboratory at a rate of one for every 20 environmental samples. 
Total number of samples excludes MWMSD samples. 
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1.0 PURPOSE 

The purpose of this procedure is to describe the methods and equipment necessary to perform soil and 
rock borings and identify the equipment, sequence of events, and appropriate methods necessary to 
obtain soil, both surface and subsurface, and rock samples during field sampling activities. 

2.0 SCOPE 

This guideline addresses most of the accepted and standard drilling techniques, their benefits, and 
drawbacks. It should be used generally to determine what type of drilling techniques would be most 
successful depending on site-specific geologic conditions and the type of sampling required. 

The sampling methods described within this procedure are. applicable to collecting surface and 
subsurface soil samples, and obtaining rock core samples for lithologic and hydrogeologic evaluation, 
excavation/foundation design, remedial alternative design and related civil engineering purposes. 

3.0 GLOSSARY 

Rock Coring - A method in which a continuous solid cylindrical sample .of rock or compact rock-fike soil is 
obtained by the use of a double tube core barret that is equipped. with an appropriate diamond-studded 
drill bit which is advanced with a hydraulic rotary drilling machine+ 

Wire-Line Coring - As an alternative to conventional coring, this technique is vatuable in deep hate drilling, 
since this method eliminates trips in and out of the hole with the coring equipment. With this technique, 
the core. barrel becomes an integral part of the drilf rod string. The drill rod serves as both a coring device 
and casing. 

4.0 R.E$PONSIBtLITIES 

Project Manager - In consultation with the project geologist, the Project Manager is responsible for 
evaluating the.drilling requirements for the site .,and specifying drilling techniques that will be successful 
given the study objectives. and the known or suspected geologic conditions at the site. The Project 
Manager also determines the disposal methods for products generated by drilling, such as dril cuttings 
and well development water, as well as any specialized supplies or logistical support required for the 
drilling operations. 

Field Operations Leader (FOL) - The FOL is responsible for the overall supervision and scheduling of 
drilling activities, and is strongly supported by the project geologist- 

Project Geologist - The project geologist is responsible for ensuring that standard and approved drilling 
prhcedures are foltowed: The geologist wilt generate a detailed boring log for each test hole. This log 
shalt include a description of materials, samples, method of sampling, blow counts, and other pertinent 
.drilling and testing information that may be obtained during drilling (see SOPS SA-6.3 and GH-?.5). Often 
this position for inspecting the drilling operations may be fitted by other geotechnicat personnel, such as 
soils and foundation engineers, civil engineers, etc. 

Determination of the exact location for borings is the responsibility of the site geologist. The final location 
for drilling must be property documented on the boring log. The general area in which the borings are to 
be located wiit be shown on a site map included’in the Work Plan an&or Sampling and Analysis Plan. 

0196111P Tetra Tech NUS. tnc. 
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Drilling Subcontractor - Operates under the supervision of the FOL. Responsible for obtaining all drilling 
permits and clearances, and supplying all services (including labor), equipment and material required to 
perform the drilling, testing, and well installation program, as well as maintenance and quality control of 
such required equipment except as sfated in signed and approved subcontracts. 

The’ driller must report any major technical or analytical problems encountered in the fietd to the FOL 
within 24 hours of determination, and must provide advance written notification of any changes in field 
procedures, describing and justifying such changes. No such changes shal! be made unless requested 
and authorized in writing by the FOL (with the concurrence of the Project Manager). Depending on the 
subcontract, the Project Manager may need to obtain written authorization from appropriate administrative 
personnel before approving any changes. 

The drilling subcontractor is responsible for folfowing decontamination procedures specified in the project 
plan do&merits. Upon complet/on of the work, the driller is responsible for demobiliiing all equipment, 
cleaning up any materials deposited on site during drilling operations, and properly backfilling any. open 
borings. ‘~. ._ 

5.0 PROCEDURES 

5.3 General 

The purpose of drilling boreholes is: 

l To determine the type, thickness, and certain physical and -chemical properties of the soil, water and 
rock strata which underlie the site. 

* To install monitoring wells or piezometers. 

All drilling and sampling equipment will be cleaned between samples and borings using appropriate 
decontamination procedures as outlined in SOP SA-7.1. Unless otherwise- specified, it is generally 
@advisable to drill borings at “clean” locations first, and at-the most contaminated tocations last, to reduce 
the risk of spreading contamination between tocations. All borings must be logged by the site geologist as 
they proceed (see SOPS SA-6.3 and GH-1.5). Situations where logging would- not be required would 
include installation of multiple well points within a small area, or a “second attempt” boring adjacent to a 
boring that could. not be continued through resistant material. In the latter case, the boring log can be 
resumed 5 feet above-the depth at which the initial boring was abandoned, atthough the site geologist 
should still Confirm that the stratigraphy at the redrilled location conforms essentially with that encountered 
at the original location. If significant differences are seen, each hoIe should be logged separately. 

5.2 Drilling Methods 

The selected drilling methods-described below apply to drilling in subsurface materials, including, but not 
limited to, sand, gravel, clay, silt, cobbles, boulders, rock.and man-made filt. Drilling methods should be 
selected after studying. the site geology and terrain, the waste conditions at the site, and reviewing the 
pu’rpose of drilling and the overall subsurface investigation program proposed for the’ site. The full range 
of different drilling methods applicable to the proposed program should be identified. with finat selection 
based on relative cost, availability, time constraints, and hoti wet! each. method meets the sampiing and 
testing requirements of the individual drilling program. 

-\ <’ \/ 

/--\, 
i 
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5.2.1 $3mtinuous-Flight HotlckStem Auger Drilling 

This method of drilling consists of rotating augers with’s hollow stem into the ground. Cuttings are 
brought to the surface by the rotating action of the auger. This method is relatively quick and inexpensive. 
Advantages of this type of drilling include: 

/- 

l Samples can be obtained without putiing the augers out of the hate. However, this is a poor- method 
for.obtaining grab samples from thin, discrete formations because of mixing of soils which occurs as 
the material is brought to the surface. Sampling of such formations requires the use of split-barrel or 
thinTwaii tube samplers advanced through the hollow core of the auger. 

0 No drilling fluids are required. 
l A well can be installed inside the auger stem and backfilled as the augers are withdrawn. 

Disadvantages and limitations of this method of drilling include: 

* Augering can only be done in unconsolidated materials. 

l The inside diameter of hottow stem augers used for well installation should be at least 4 inches 
greater than the well casing. Use of such.iarge-diameter hollow-stem augers is more expensive than 
the use of small-diameter augers in boreholes not used for well installation. Furthermore,-the density 
of unconsolidated materiats and depths become more of a limiting factor. More- friction is produced 
with the larger. diameter auger .and subsequently -greater torque is needed to advance the boring. 

l The maximum effective depth for drilling is 150 feet or less, depending on site conditions and the size 
of augers.used. 

l in augering through clean sand formations below the water table, the sand will tend to flow into the 
9 hollow stem when the plug is removed. for soil sampling or well- installation. if the ctindition of 

“running” or “flowing” sands is persistent at a site, an alternative method of drilling is recommended, 
in particular for weiis’or borehoies deeper than 25 feet. 

Hollow-stem auger drilling is the preferred method of drilling. Most alternative methods require the 
introduction of water or mud downhoie (air rotary is the exception} to maintain the open borehole. with 
these other methods, great care must be taken to ensure that the method does not interfere with the 
collection of a representative sample (which may be the prime ‘objective of the. borehole construction). 
With this in mind, the .preferred order of choice of drilling method after hollow-stem augering (HSA) is: 

- Cable tool 
- Casing drive (air) 
- Air rotary 
- Mud rotary 
- Rotosonic 
- Drive and wash 
- Jetting 

However, the use of any method will atso depend on efficiency and cost-effectiveness. In many cases. 
mud rotary is the only feasible alternative to hollow-stem augering. Thus, mud rotary drilling is generalty 
acceptable as a first substitute for HSA* 

The procedures for sampling soits through holes drilled by hollow-stem auger shall conform with the 
applicable ASTM Standards: D1587-83 and. D1586-84. The guidelines established in SOP SA-1.3 shall 
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also be followed. The hollow-stem auger may be advanced by any power-operated drilling machine 

having sufficient torque and ram ranbe to rotate and force the auger to the desired depth. The machine 
must, however, be equipped with the accessory equipment needed to perform required sampling, or rock 
coring. 

The hollow-stein auger may be.u&d without the plug when boring for geotechnicai examination or for well 
installation. However, when drilling below the-water table, specially designed plugs which allow passage 
of formation water but not-solid material shall be used (see Reference 1 of this guideline). This driiiing 
configuration method also prevents. blow back and plugging of the auger when the plug is removed for 
sampling. 

Alternately, it may be necessary to keep the hollow stem fuii of water, at least to the level of the water 
t&bie, to prevent blowback and plugging of the auger. If water is added to the hole, it m&t be sampled 
and analyzed-to determine if it is free from contaminants prior to use. In addition, the amount of water 
introduced, the amount recovered upon attainment of depth, and the amount of water extracted during 
well development must be carefully. logged in order to .ensure that a representative sampfe of the 
formation water can be obtained. Well development should occur as soon after well compi@ion as 
practicable (see SOP GH-2.8 for w&ii development procedures). If gravelly or hard ,materiai is 
encountered which .prevents advancing the auger to the desired depth, augering should be halted and 
either driven casing or hydraulic rotary methods’should be attempted. If’the depth to the bedrock/soil 
interface and bedrock iithology must be determined,. then, a -S-foot confirmatory core run should be 
conducted (see Section 52.9). 

At the option ‘of the Field Operations Leader (in communication with the Project Manager}, when resistant 
materials prevent the advancement of the. auger, a new boring can be attempted. The original boring 
must be properly backfilled and the new boring started a short distance away at a location determined by 
the site geologist. if multiple water bearing strata were encountered, the original boring must be grouted. 
in sqme formations, it may be prudent to also grout borings whjch penetrate only the water’tabie aquifer, 
since loose soil backfill in the boring may still provide a preferred pathway for surface liquids tk reach- the 
water table. Backfilling requirements may also be driven by state qr IocaI regulations. 

5.2.2 Continuous-Flight Solid-Stem Auger Drilling 

This drilling’.method is similar to hoilow-stem augering. Prac&al application of this method is severely 
restricted compared to use of hollow-stem augers. Split-barrel (split-spoon) sampling cannot be 
performed without pulling the auger& out, which may allow the hate to collapse. The continubus-flight 
solid-stem auger drilling method is therefore very time consuming and is not cost effective. Also, augers 
would have to be. withdrawn before installing a monitoring well, which again, may allow the hole to 
collapse. Furthermore, geoiogic logging by examining the soils brought to the surface.is unreliable, and 
depth to water may be difficult to determine while drilling. 

There would be very few situations where use of a solid-stem auger would be preferable to other drilling 
methods. The only practical appiicatioris of this method would be to drill borehotes for well installation 
where no iiihotogic information is desired and the soil? are such that the borehoie c+ be expected to 
remain open after the augers are withdrawn. Alternatively, this technique can be used t0 find depth to 
bedrock in an area when no other information is required from drilling. 

5i2.3 Rotary Drilling 

Direct rotary drilling includes air-rotary and fluid-rota& drilling. For air or fluid-rotary drilling, the rotary drill 
may be advanced to the desired depth by any power-operated drilling machine .having sufficient torque 
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and ram range to rotate and force the bit to the desired depth. The drilling machine must, however, be 
equipped with any accessory equipment needed to perform .required sampling, or coring. Prior to 
sampling, -any settled dritt cuttings in the borehole must be removed. 

Air-rotary drilling is a method of drilling where the drill rig simultaneously turns and exerts a downward 
pressure ori the drilling rods-and bit while circutating compressed air down the inside of the drill rods, 
around the bit, and out the annulus of the borehole. Air circulation serves to both coot the bit and remove 
the cuttings from the borehole. Advantagds of this method include: 

o The drilling rate is high (even in rock). 
l The cost pes foot of drilling is relatively low. 
0 Air-rotary rigs are common in most areas. 
l No drilliilg ff uid is required (except when water is injected to keep down dust). 
0 The borehole diameter is large, to allow room for prbper well instalation procedures. 

Disadvantages to using this method include: 

l Formations must be logged from the cuttings’ that are blown to the- surface and thus the depths of 
materials logged are approximate. 

0 Air blown into the formation during drilling may “bind” the formation and impede welt development and 
natural groundwater flow. ‘. _ 

* In-situ samples cannot be taken, unless the hole is cased. 

o Casing must generally be used in unconsotidated materials. 
i 

0 -Air-rotary drill rigs are iarge and heavy. 

9 Large amounts of Investigation Deriied .Waste (IRW) may be generated which may reqiire 
containerization; sampling, and off-site disposal. 

A variation of the typical air-rotary drill bit is a down hole hammer which hammers the drill bit down as it 
drills. This makes drilling in hard rock faster. Air-rotary drills can also be adapted to use for rock coring 
although they are geneqlly slower than other types of core drills. A major application of the air-rotary 
drilling method would be to drilt holes in rock for well installation. 

Fluid-Rotary drilling operates in a similar manner to air-rotary drilling except that a drilling fluid (“mud”) or 
dean water is used in place of air to cool the drill bit and remove cuttings. There are a variety of fluids 
that can be used with this drilling method, including bentonite slurry and synthetic slurries. If a drilling fluid 
other than water/cuttings is used, it must be a natural clay (i.e., bentonite) and a “background” sample of 
the fluid should be taken for analysis of possible organic or indrganic contaminants. 

Advantages to the fluid-rotary driliin$ method include: 

l The ability to drill in many types of formations. 

l Relatively quick and inexpensive. 
. 

9 Split-barret (split-spoon) or thin-wail (Shelby) tub samples can be obtained without removing drill 
rods if the appropriate size drill rods and bits (i.e., f&h-tail or drag bit} are used. 
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l In some borings temporary casing may not be needed as the drilling fluids may keep the borehole 
open. 

l Drill rigs are readily available in most areas. 

Disadvantages to this method include: 

l Formation logging is not as accurate as with hoilow-stem auger method if split-barrel (split-spoon} 
samples are not taken (i.e., the depths of materials logged from cuttings delivered to the surface are 
approximate). 

l Drilling ff uids reduce permeability of .the formation adjacent to the boring to some degree, and require 
more extensive well development than “dry” techniques (augering, air-rotary). 

l No information on depth to water is obtainable while drilling. 

l &ids are needed for drilling, and there is some question about the effects of the drilling fluids on 
subsequent water samples obtained. For this reason as well, extensive wefl development may be 
required. 

. In very porous materials (i-e,, rubble fill, boulders, coarse gravel) drilling fluids may be continuously. 
lost into the formation. This requires either constant replenishment of the drilling fJuid, or the use of 
casing through this formation. 

l Drill rigs are-large and heavy, and must be supported with supplied water. 

l Groundwate’r samples can be potentially diluted with drilling fluid. 

The procedures for performing direct rotary soil investigations and sampling shall conform with the 
applicable ASTM standards: 02-I 13-83, D1587-83, and Dl586-84. 

Soil samples shall be taken as specified by project plan documents, or more frequently, if requested. by 
the project geologist. Any required sampling shall be performed by rotation, pressing, or driving in 
accordance with the standard or approved method governing use of the particular sampling tool. 

When field conditions prevent the advancement of the hole to the desired depth, a new boring may be 
drilled at the request of the Fiitd Operations Leader- The originat boring shall be backfilled using methods . 
and materials appropriate for the given site and a new boring started a short distance away at a location 
determined by the project geologist, 

52.4 Rotosonic Drilling 

The Rotosonic drilling method employs a high frequency vibrational and low speed rotationat, motion’ 
coupled with down pressure to advance the cutting edge of a drill string. This produces a uniform 
borehole while providing a continuous, undisturbed core sample of both unconsolidated and most bedrock 
formations. Rotosonic, drilling advances a 4lnch diameter to Q-inch diameter core barrel for sampling 
and can advance, up to a 1 Z-inch diameter outer casing for the construction of standard and telescoped 
monitoring wells. During drilling, the core barrel is advanced ahead of the outer barrel in increments as 
determined by the site geologist and. depending upon type of material, degree of subsurface 
contamination and sampling objectives. 
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The outer casing can be advanced at the same time as Che inner drill string and core barrel, or advanced 
down over the inner drill rods and core barrel,, or after the core barrel has moved ahead to collect the 
undisturbed sample and has been pulled out of the borehole. The outer casing can be advanced dry in 
most cases, or can be advanced with water oi air dependir\g upon the formations being drilled, the depth 
and diameter of the hole, or requirements of the project. 

Advantages of this method include: 

e Sampling and well instai&ion are faster as compared to other drilling. methods. 

t Continuous sampling, with larger sample volume as compared to split-spoo? sampling. 

l The ability to drill through difficult formations such as cobbles or boulders, hard till and bedrock. 

0 Reduction of IDW by an average of 70 to 80 percent. 

e Well installations are quick and controlled by elimination of potential bridging of .annular materials 
during well installation, due to the. ability to vibrate the outer casing during removal. 

Disadvantages include: 

l The cost fdr Rotosonic.driiling as,compared to othei methods are generally higher- However, the net 
result can be a significant savings considering red.uced 1DW and shortened project duration. 

l Rotosonic drill hgs are large and need ample room to ttriii, however, Rotosonic units can be placed on 
the ground or placed on an AN. 

l There are a limited number of Rotosonic drilling contractors at the present time. 

5.2.5 Reverse Circulation Rotary Drilling 

The common reverse-circulation rig is a water or mud-rotary rig with a large-diameter drill pipe which 
circulates the drilling water down the annulus and up the inside of the drill pipe (reverse flow direction 
from direct mud-rotary). This type of rig is used for the cons@cti& of large-capacity production water 
wells and is not suited for smatl, water quality samplitig wells because of the use of drilling muds and the 
large-diameter hole which is created. A few special reverse-circulation rotary rigs are made with double- 
wall drill pipe. The drilling water or air is circulated down the annulus between the drill pipes and up inside 
the inner ‘pipe. 

Advantages of the latter method include: 

e The formation water is not contaminated by the drilling water. 

l Formation samples can be obtained, from known depths. 

l When drilling with air, immediate information is available regarding the water-bearing properties of 
formation? penetrated. 

. Collapsing of the hole in unconsolidated form&ions is not as great a problem as when drilling with the 
normal air-rotary rig. 

019611/P T&a Tech t&S, inc. 



Subject Number Page 
SOIL AND ROCK. GH-1.3 
DRILLING METHODS 

lOof 

Revision Effectiie Date 
1 06199 

Disadvantages include: 

9 Double-wall, reverse-circulation drill rigs are rare and expensive to operate. 
l Placing cement grout around the outside of the well casing above a well screen often is difficult, 

especially when the screen and casing are placed down through the inner drill pipe before the drill 
pipe is putted out. 

5.24 -DrilMhrotiQh casing Driver 

The driven-casing method consists of alternately driving casing (fitted with- a sharp, hardened casing 
shoe),into the ground using a hammer lifted and dropped by the drill rig (or an air-hammer} and cleaning 
out the casing using a rotary chopping bit and air or water to flush out the materials. The casing is driven 
down in stages (usually 5 feet per stage); a continuous record is kept of.the blows per foot in driving the 
casing (see SOP GH-1.5). The casing is normally advanced by a 300pound hammer fatling freely 
through a height cjf 30 inches Simultaneous washing and-driving of the casing is not recommended. tf 
this procedure is used, the elevations within which wash water is used .and in which the casing is driven 
must be clearly recorded. 

The driien casing ‘method is used in unconsolidated formations only. When the boring is to be used for 
later wetl installation, the driven casing used should be at teast 4 inches larger in diameter than the well 
casing to be installed. Advantages to-this method of drilling include: 

l Split-barrei (split-spoon) sampling can be conducted while drilling. 

e Well instaltatiin is easily accomplished. 

l Drill rigs used are relatively small and mobile. _ 

.o The use of casing minimizes flow into the hole from upper water-bearing layers; therefore, multiple 
aquifers can be penetrated and sampled for rough field determinations of some water quatity 
parameters. 

Some of the disadvantages include: 

l This method can only be used in unconsolidated formations. 

The method is sfower than other methods (average dritling progress is 30 to 50.feet per day). l 

l Maximum depth of the borehole .varies with the size of the drill rig and casing diameter used, and, the 
nature of the formations.drilled. 

l The cost per hour or per foot of drilling may be substantialiy higher than other driling methods. 

l It is difficult and time consuming to pull back the casing if it has been driven very deep (deeper than 
50 feet in many formations). 

‘5.2.7 Cable Toot Drilling 

A cable tool rig uses a heavy, solid-s&et, chisel-type drill bit (‘Yoof’) suspended on a steet cable, which 
when raised and dropped..chisels or pounds a hole through the soils and rock. Drilling. progress may be 

,/--‘, 
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.expedited by the use of. “slip.-jars” which serve as a cabfe-activated down hole percussion device to 
hammer the bit ahead. 

When drilling through the unsaturated zone, some water must be added to the hole. The cuttings are 
suspended in the water and then bailed out periodically. Below the water table, after sufficient ground 
water enters the borehole to replace the water removed by bailing, no further water needs to be added. 
When soft caving formations are encountered, it is usually necessary to drive casing- as the hofe is 
advanced to-prevent collapse of the hole. Often the drilling can be only a few feet below the bottom of the 
casing. Because the drill bit is lowered through the casing, the hole created by the bit is smaller than the 
casing. Therefore, the casing (with a sharp, hardened casing shoe on the bottom) must be driven into the 
hate (see Section 52.5 of this guideline], 

Advantages of the cable-tool method include the following:. 

0 Information regarding water-bearing zones is readily available ‘during the drifting. Even relative 
permeabilities and rough water quality data from different zones penetrated can be obtained by skitled 
operators. 

l The cable-toot rig can operate satisfactody in all formations, but is best suited for caving, boufder, 
cobble or coarse gravel type formations (e.g., glacial till) or formations with large cavittes above the 
water table (such as limestones). 

l When casing is used, the casing seal% formation. water out of the hole, preventing down hole 
contamination and atlowing sampling of deeper aquifers for field-measurable. water quality 
parameters. 

0 Split-barrel (split-spoon) or,thin-wall (Shelby) tube samples can be collected through the casing, _ 

Disadvantages include: 

. Drilling is stow compared with rotary rigs. 

0 The necessity of driving the casing in unconsolidated formations requires that the casing be pulled- 
back if exposure of selected water-bearing zones is desired. This process complicates the weft 
completion process and often increases costs. There is also a chance that the casing may become 
stuck in the hole. 

l The relatively large diameters required (minimum of 4-i&h casing) plus the cost of steel.casing result 
in higher costs compared to rotary drilling methods where ca&ng is not required (e.g., such use, of a 
hollow-stem auger). 

* Cable-tool rigs have-largeiy been replaced by rotary rigs- tn some parts of the U.S., availability may 
be difficult. 

5.2.8 Jet Drilling (Washing) 

Jet drilling, which should be used only for piezometer or vadose zone sampler installation, -consists of 
pumping water or &iiling mud ..down through a smafl diameter (l/Z- to 2-inch) standard pipe (steel or 
PVC). The pipe may be fitted with a chisel bit or a special jetting screen. Formation materials dislodged 
by the bit and jetting action of the water are brought to the surface through the annulus around the pipe. 
As the pipe i.s jetted deeper, additional lengths of pipe may be added at the surface. 
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Jet percussion is a variation of the’ jetting method, ‘in which the casing is driven with a drive weight. 
NormaHy, this method is used tp place 2-inch-diameter casing in shaltow, unconsolidated sand 
formations, but this method has also been used to install 3- to 4-inch-diameter casings .to a depth of .. 
200 feet. 

Jetting is acceptable in very soft formations, usuatly for shallow sampling, and when introduction of drilling 
water to the formation is acceptable. Such c&ditions would occur during rough stratigraphic investigation 
or installation of piezometers for-water level measurement. Advantages of this method include: 

l Jetting is &t and inexpensive. 

l Because of the smaH amount of equipment required, jetting can be accomplished in locations where 
access by a normal drilling rig would be very difficult. For example, it would be possible t0 jet down a 
well point in the center of a lagoon at a fraction of the cost of using a drill rig. 

I 

l Jetting numerous welt points just info a shallow water table is an inexpensive method for determining 
the wate; table contours, hence flow direction. 

Disadvantages include the following: 

o A large amount of foreign water or drilling mud is introduced above and into the formation to be 
sampled. 

l ‘Jetting is usually done in veiy soft formations which are subject to caving. Because of this caving, it 
is often not possible to place a grout seal above the screen to assure that water in the well is only 
from the screened interval. 

l The diameter of the casing is usually limited to 2 inches. 

l Jetting is on& possible in very soft formations that do not contain boulders or coarse gravel, and the 
depth limitation is shallow (about 30 feet without jet percussion equipment). 

s Large quantities of water are often needed.’ 

5.2.9 Drilting with a Hand Auger 

This method is applicable wherever the formation, total depth of sampling, and the site and groundwater 
conditions are such as to alfow hand auger drilling. Hand augering can also be considered at locations 
where dril) rig access is not possible. All hand auger borings wifl be peiformed according’ to 
ASTM Q1452-80. 

Samples should be taken continuously unless otherwise specified by the project plan documents., Any 
required sampling is performed by rotation, pressing, or driving in accoidance -with the standard or 
‘approved method governing use;of the particular sampling tool. Typical equipment used for sampling and 
advancing shallow “hand auger” holes are lwan samplers (which.are iotated) or post hate diggers (which 
are operated like tongs): These techniques are slow but effective where- larger pieces of equipment do 
not have access; and where very %hallow -holes are desired (iess. than 15 feet). Sutficiaf &oils must be : 
compos&of relatiyeli soft and non-cemented formations to alfow’penetration by the auger. 

F--Y 
\ 
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\ 
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52.10 Rock Drilling and Coring 

When soil borings cannot be continued using augers or rotary methods due to the hardness of the soil or 
when rock or large boulders are encountered, drilling and sampling can be performed using a diamond bit 
corer in accordance with ASTM D2113. . 

Drilling is done by rotating and applying, downward pressure to the &ii! rods and dritt bit. The drill bit is a 
circular, holloti, diamond-studded bit attached to the out&r core barrel in’a double-tube core barrel. The 
use of single-tube core barrels is not. recommended, as the roiation of the barrel erodes the sample and 
limits its use for detailed geological evaluation. Water or air is circulated down through the drill rods and 
annufar space between the core barrel tubes to cool the bit and remove the cuttings. The bit cuts a core 
out of the rock which rises into an inner barrel mounted inside the outer barrel. The inner core barrel and 
rock core are’removed by lowering a wire line with a coupling into the dril rods, latching onto the inner 
barrel and withdrawing the inner barrel. A less efficient variation of this method utilizes a &ore barrel that 
cannot be removed without pulIing all of the drill rods. This variation is practical only if less than 50 feet of 
core is required. 

Core borings are -made through the casing used for thti soil borings. The casing must be driven and 
sealed into the rock formation to prevent seepage from the overburden into the hole to be cored .(see 
Section 5.3 of this guideline). A double-tube core barrel with a diamond bit and reaming’ shell or 
equivalent should be used to recover rock, cores of a size specified in the project plans. The most 
common core barrel diameters.are listed in Attachment A: 

Soft or decomposed rock-shoyid be sampled with a driven split-barrel whenever possible or cored with 4 
De&on or Pitcher sampler. . 

’ When coring rock, including shale and claystone, the speed-of the drifl and ‘the drilling pressure, amount 
and pressure of water, and lerigth of run can be varied to give the maximum recovery from the rock being 
drilled. Should any rock formation be so soft or broken that the pieces continually fall into the hole 
causing urisatisfactory coring, the hole should be reamed and a flush-joint casing installed to a point 
below the broken formation. The siZe of the flush-joint ,casing must permit securing the core size 
sp&ified. When soft or broken rock is anticipated, the length of core runs should be reduced to less than 
5 feet to avoid core loss and minimize core disturbance. 

Advantages of core drilling include: 

l Undisturbed rock cores can be recovered for examination and/or testing. 
* In formations in which the cored hole will’ remain open without casing, water from the rock fractures 

.may be recovered from the well without the installation of a well screen and gravel pack. 
- Formation logging is extremely accurate. 
0 Drill rigs ar& relatively smail and mobile. - 

Disadvaittages in&de: 

l Wat& or air is needed for drilling. 
l Coring is slower than rotar)p drilling (and more expensive). 
. Depth. to water. cannot accurately be determined if water is used for drilling. 
‘0 The size of the borehgle is limited. 
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This drilling method is useful if accurate determinations of rock lithology are desired or if open wels are to 
be installed into bedrock. . To install larger diameter wells in coreholes, the hole must be reamed out to the 
proper size after boring, using air or mud rotary drilling methods. 

5.2.1 I Driiiing Q Support Vehicles 

In addition to the drilling method required to accomplish the objectives of the field program, the type of 
vehicle carrying the drill rig and/or support equipment and its suitability for the site terrain, will often be an 
additional deciding factor in planning the dritling program. The types of vehicles avaitable are extensive, 
and depend upon the particular drilling subcontractor’s fleet, Most large drilling subcontractors will have a 
wide variety of vehicle and drill types suited for most ‘drilljng assignments in their particular region, while 
smaller drilling subcontractors will usually have a fleet of much more limited diversity. The tieight,size, 
and means of locomotion (tires, tracks, etc.) of the drill rig must beselected to be compatible with the site 
terrain to assure adequate mobility .between borehote locations. Such considerations also apply to 
necessary support vehidles used to transport water and/or dnlling materials to the drill rigs at the borehole 
locations. When the drill rigs or support vehicles do not have adequate mobility to easily traverse the site, 
provisions must be made for assisting equipment, such as bulldozers, winches, timber planking, etc., to 
maintain adequate progress during the drilling program. 

Some of the typical vehicles which are usually, available for drill rigs and support equipment are: 

. Totally portable drilling/sampling equipment, where all necessary &mponents (tripods, samplers, 
hammers, catheads, etc.) may be hand carried to the. borehole site. Drilling/sampling methods used 
with such equipment include: 

- -Hand augers and lightweight motorized augers. 
- Retractable plug samplers-driven by hand (hammer). 
- Motorized cathead - a tightweight aluminum tripod with a srnal gas-engine cathead mounted on 

one. leg, used to install small-diameter cased borings. This rig is sometimes called a “monkey on 
a stick.” 

l Skid-mounted ‘drilling equipment containing a rotary drill or engine-driven cathead [to lift hammers and 
drill string), a pump, and a dismounted tripod. The skid is pushed, dragged, or winched (using the 
cathead drum) between boring locations. 

l Small truck-mounted drilling equipment using a Jeep, stake body or other light truck (4 to 6 wheels), 
upon which are mounted the drill and/or a cathead. a pump, and a tripod or small drilling derrick. On 
some rigs, the drift and/or a oathead are driven by a power takeoff from the truck, instead of by ‘a 
separate engine. 

9 Track-mounted drilling equipment is similar to truck-mounted rigs, except that the vehicle used haa 
wide bultdozer tracks for traversing soft ground.. Sometimes a continuous-track ‘all terrain vehicle” is 
also modified for this purpose. Some types of tracked drill rigs are called “bombardier” or Weasel” 
rigs. 

l Heavy truckG-nounted drilling equipment is mounted on tandem or dual tandem trucks to transport the 
drill, derrick, winches, and pumps or compressors. The drill may be provided with a separate engine 
or may use a power take-off frbm the truck engine., Large augers, hydraulic rotary and reverse 
circulation rotary drilling equipment are usually mounted on such heavy duty trucks. For soft:ground 
sites, the. drilling equipment is sometimes .mownted on vehicles having low pressure, very wide 
diameter tires &rind capable of floating; these vehicles are calted “swamp buggy” rigs. 
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l Marine drilling equipment is mounted on various floating equipment for dritikrg borings in lakes, 
estuaries and other bodies .of water. The floating equipment varies, and is often manufactured or : 
customized by the drifling subcontractor to suit specific drilling requirements. Typically, the range of 
flotation vehicles include: 

- Barrel-float rigs - a drill rig mounted on a timber platform buoyed by empty 55galon drums or 
simitar flotation units. 

- Barge-mounted drill rigs. 

Jack-up platforms - drilling equipment. mounted on a floating platform having retractable legs to 
support the unit on the sea or lake bed when the platform is jacked up out of the water. 

Drill ships - for deep ocean dritfing. 

In addition to the mobility for the drilling equipment, similar consideration must be given for equipment to 
support the drilting operations. Such vehicles or floating equipment are needed to transport drtlt water, 
drilling supplies and equipment, samples, drilling personnel. etc. to andfor from various boring locations. 

5.2.12 Equipment Sizes 

In planning subsurface exploration programs, care must be ‘taken in specifying the various ‘drilling 
components, so that they wilt fit property in the boring or welt. 

For drilling open borehotes using rotary dritting equipment, b-i-cone drilf bits are employed with air, water 
or drilling mud to remove cu&gs and cool the bit Tri-cone bits,are siightty smaiter than the hotes they 
drill (i.e., 5-7/&inch or 7-7/8-indh bits %i!t nominally dritt 6-inch and 8-inch holes, respectively). 

For obtaining split-barrel samples of a formation, samplers are commonly manufactured in sizes ranging 
from 2 inches to 3-l/2 inches in outside diameter. However, the most commonly used size is the 
2-inch O.D., I-3/8&ch I.D. split-barrel sampler. When this sampler is used and driven by a- 140pound 
(k 2?pound) hammer dropping 30 inches (k 1 inch), the procedure is tailed a Standard Penetration Test, 
and the blows per foot required to advance the sampler into the formation can be correlated to the 
formation’s density or strength. 

In planning the diitling of boreholes using hollow-stem augers or casing, in which thin-watt tube samples 
or diamond core drilling will be performed, refer to the various sizes and clearances provided in 
Attachment A of this guideline. Sizes selected must be stated in the project plan documents. 

5.2.13 Estimated Drilhg Progress 
‘,. 

To estimate the anticipated rates of drilling progress for a site,. the following must be considered: 

0 The speed of the drifting method employed. 

l Applicable site ‘mnditions (e.g., terrain, mobility be+een borings, difficult drilling conditions in 
boutdery soils, rubble fill or broken rock, etc.). 

0 Project-imposed restrictions (e.g., dritling while wearing personal protective equipment, 
decontamination of drilling equipment, etc.). 
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Based on recent experience in driiling average soil conditions (no boulders) and taking samples at 5- 
foot intervals, for moderate depth (30 feet to 50 feet) boreholes (not including installation or development 
of welts), the following daily rates of totai drilling progress may be anticipated for the following drilling 
methods: 

Continuous Rock Coring I 50’ I 

5.3 Prevention of Cross-Contamination 

A telescoping or multiple casing technique minimizes the potential for the migration of contaminated 
groundwater to lower strata betow a confining layer. The telescoping technique consists of drilling, to a 
confining layer utilizing a spun casing method .with a diamond cutting or augering shoe (a method similar 
to the rock coring method described in Section 52.10, except that larger casing is used) or- by using a 
driven-casing method (see Section 52.6 of this guideline) and instatling a specified diameter steel welt 
casing. The operation consists of three separate steps. Iniiially, a drilling casing (usually of 8-inch 
diameter) is installed followed by installation of the well casing (&inch-diameter is common for 2-inch 
wells).. This we! casing is driven into the confining layer to ensure a tight seal at the bottom of the hole. 
The well casing issealed at the bottom with a bentonite-cement slurry. The remaining depth of the boring 
is drilled iitilizing a narrower diameter spun or driven casing technique within the outer well casing. A 
smaller diameter well casing with an appropriate length of slotted screen on the towei end, is installed to 
the surface. 

Clean sand is placed in the annulus’around and to a point of about 2 feet above the screen prior to 
withdrawal of the drilling casing. The annular space above the screen and to a point 2 feet above the 
bottom of the ot@r well casing is sealed with a tremied cement-bentonife slurry which is pressure-grouted 
or displacement-grouted into the hole. The remaining casing annulus,is backfilled with clean material and 
grouted at the surface, dr it is grouted all the way to the surface. 

5.4 : Cteanout of Casing Pridr to Sampling 

The boring hole must be &mpletely cleaned of disturbed soil, segregated coarse materi&. ‘and day 
adhering to the inside walls of the casing. The cleaning must extend to the bottom edge d the casing 
a,nd, if possible, a short distance further (1 or 2 inches) tci bypass disturbed soil resutting from the 
advancement of the casing. Loss of wash water during cleaning should be recorded. 

Y----l 
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For disturbed samples both above and below the water table and where introduction of relatively large 
volumes of wash water is permissible, the cleaning operation is usually performed by washing the 
material out of the casing with water; however, the cleaning should never be accomplished with a strong, 
downward-directed jet which wilt disturb the undedying soil. When clean out.has reached the bottom of 
the casing or slightly below (as specified above), the string of tools should be lifted one foot off the bottom. 
with the water still flowing; until the wash water coming out of the casing is clear of granular soil particles- 
In. formations where the cuttings contain gravel and other larger particles, it is often useful to repeatedly 
raise and fewer the drill rods and wash bii while washing out the hole, to surge these large particles’ 
upward out of the hole. As a .time saver, the drilling contractor may be permitted to use a split-barrel 
(split-spoon) sampler with the ball check valve removed as the clean-out tool, provided the material below 
the spoon is not disturbed and the shoe of the spoon is not damaged. However, because the ball check 
valve has been removed, in some formations it may be necessary to instati a flap valve or spring sample 
retainer in the split-spoon bit, to prevent the sample from falling out as the sampler is withdrawn from the 
hole. The use of jet-type chopping bits is discouraged except where large boulders and cobbles or hard- 
cemented soils are encountered. If wafer markedly softens the soils above the water tatile, clean out 
should be performed dry with an auger. 

For undisturbed samples below the water table, or where wash water must be minimized, clean out is 
usually accomplished with an appropriate diameter clean out auger. This auger has cutting blades at the 
bottom to carry loosematerial up into the auger, and upturned water jets just above the cutting blades to 
carry the removed soit to the surface. In this manner, there is a minimum of disturbance at the top of the 
material to be sampled. If any gravel material washes down into the casing and cannot be removed by. 
the clean out auger, a split-barrel sample can be taken.to remove it; bailers and sandpumps should not be 
used. For undisturbed samples above the groundwater table, all operations must be perfon-ned in a dry 
manner. 

If ail of the cuttings created by drilling through the overlying formations are not cleaned from the borehole 
prior to sampling, some of the problems which. may be encountered during sampling include: 

o When sampling is attempted through the cuttings remaining in the borehole, all or part of the sampler 
may become filled with the cuttings. This limits the amount of sample from the underlying formation 
which can enter ,and be retaine~d in the sampler, and also raises questions as to the validity of the 
sample. 

l If the cuttings remaining in the borehole contain coarse gravel and/or other large pWticles, these may 
block the bit of the sampler and prevent any materials from the undertying formation from entering the 
sampler when the sampler is advanced. 

* In cased borings, should sampling be attempted through cuttings which remain in the lower portion of 
the casing, these cuttings could cause the sampler to become bound into the casing, such that it 
becomes very.difficult to either advance or retract the sampler. 

l When sampter blow counts are used to estimate the density or strength of the formation being 
sampled, the presence of cuttings in the borehole will usually give erroneousfy high sample blow 
counts. 

To confirm that all cuttings have been .removed from the borehob prior to attempting sampling, it is 
important that the site geologist measure the “stickup” of the dri!t string. This is accomplished by 
measuring the assembled length of all drill rods and bits or samplers (the driit string) as they are lowered 
to the bottom of ,the hole, betow some convenient reference point of the drill string, then measuring the 
height of this reference point above the ground surface. The difference of these measurements is the 

: 
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depth of the drill string (lower end of the bit or sampler) below the ground surface, which must then be 
compared with the depth of sampling required (installed,depth of casing or depth of borehole drilled). If 
the length of drill string below grade is more than the drilled or casing depth, the borehole has been 
cleaned too deeply:and this deeper depth of sampling must be recorded on the fog. If the length of dril 
string below grade is less than .the drilled or casing depth, the difference represents the thickness of 
cuttings which remain in the borehole. In most cases, an inch or two of cuttings may be left in the 
borehole with little or no problem. However; if more than a.few inches of cuttings are encountered, the 
borehele must be recleaned prior to attempting sampling. 

5.5 ” Materials of Corktruction 

The effects of monitoring well construction materials .on specific chemical analytical parameters are 
described andior referenced in SOP GH:2.8. However! there are several materials used during drilling, 
particularly drilling .fluids and lubricants, which must be used with care to avoid compromising the 
representativeness of soil and ground water samples. 

The use of synthetic or organic polymer slurries is not permitted at any location where soil samples for 
chemical analysis are to be collected. These slurry materials could .be used for installation of tong-term 
monitoring wetfs, but the earty time data in time series collection of ground water data may then be 
suspect. If synthetic or organic polymer muds are proposed for use at a given site, a complete. written 
justification including methods and procedures for their use must be provided by the site geologist and 
,approved by the Project Manager. The speciftc slurry composition and the concentration of suspected 
contaminants for each site must be known. 

For many drilling operations, potable water is an adequate lubricant for drill stem and drilling tool 
connections. However, there are instances, such as drilling in tight clayey formations or in loose gravels, 
when threaded couplings must be lubricated.to avojd binding. In these instances. to be determined in the 
field by the judgment of the site geologist and .noted in .the site logbook, and only after approval by the 
Project Manager, a vegetable oil or silicone-based lubricant should be used. Petroleum based greases, 
etc. will not be permitted.. Samples of lubricants used must be provided and analyzed for chemical 
parameters appropriate to the given site. 

5.6 Subsurface Soil Samples 

Subsurface soil samples are used to characterize subsurface stratigraphy. This characterization can 
indicate the potential for migration of chemical contaminants in the subsurface. In addition, detinition of 
the actual migration of contaminants can be obtained through chemical analysis of the soil samples. 
Where the remedial activities may include in-situ treatment or excavation and removal of the 
contaminated soil, the depth and areal extent of contamination must be known as accurately as possible.. 

Engineering and physicat properties of soil may aiso be of interest should site construction activities be 
planned. Soil types, grain size distribution, shear strength, compressibility, permeability, plasticity, unit 
weight, and .moisture content are some of the physicat character&s that may be determined for soil 
samples. 

Penetration tests are also ,described in this procedure. The tests can be used to estimate various physical 
and engineering parameters such as relative density, unconfined compressive strength. and consolidation 
characteristics of soils. 

Surface protocols for-various soil sampfing techniques are discussed in SOP SA-1.3. ‘Continuous-core 
soil sampling and rock coring are discussed below. The procedures described here are repregntative of 
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a larger number of possible drilling and sampling techniques. The .choice of techniques is based on a 
large number of variables such as cost, local geology, etc. The final choice of methods must be made 
with the assistance of drilfing subcontractors familiar with the local geologic conditions. Alternative 
techniques must be’ based upon the underlying principles of quality assurance implicit in the following. 
procedures. 

The CME continuous sample tube system provides a method of sampling soil continuously during hollow- 
stem augering: The !5-foot sample barrel fits within the tead auger of a hollow-auger column. The 
sampling system can be used with .a wide range of I.D. hollow-stem augers (from 3-t/4-inch to 
8-i/4-inch I.D.). This niethod has been used to sample many different materials such as glacial drift, hard 
clays and shales, mine tailings, etc. This method is partic$ariy used when SPT samples are not required 
and a large volume of materiai is needed. Also, this method is useful when a visual description of the 
subsurface fithology is required. Rotosonic driliihg methods also provide a.continuous soil sample. 

5.7 Rock Sampling (Coring) (ASTM D2’ll3-83) 

Rock coring enables a detailed .assessment of borehole conditions to be made, showing precisely all 
tithologic changes and characteristics. Because coring is an expensive drilling method, it is commonly 
used for shallow studies of 500 feet or less, or for specific intervals in the drill hole that require detailed 
logging and/or analyzing. Rock coring can, however, proceed for thousands of feet continuously, 
depending on the size of the drill rig, and yields better quality data than air-rotary dritling, although at a 
substantially reduced drilling rate. Rate of drilling .varied widely, depending on the characteristics of 
lithologies encountered, drilling methods, depth of drilling, and condiin’of dritling equipment. Average 
output in a IO-hour day ranges from 40 to over 200 feet. Down hole geophysical logging or television 

~ earners monitoring is sometimes us&d to complement the .data generated by coring. 

Borehole diameter can be drilled to various sizes, depending on the information needed. Standard sizes 
of core barrels (shpwing core diameter} and casing are shown in Figure I. 

Core drilling is ‘used when fomations are too hard to be sampled by soil sampling methods and a 
continuous solid sample is desired. USually, soil samples are used for overburden, and coring begins in 
sound bedrock. Casing is set into bedrock before coring begins to preveht loose material from entering 
the borehole, to prevent loss of drilling fluid, and to prevent cross-contamination of aquifers. 

Drilling through bedrock is initiated by using a diamond-tipped core bit threaded to a drill’rod touter core 
barrel) with a rate of drilling determined by the downward pressure, rotation speed Of drill rods, drilling 
fluid pressure in the borehole, and the characteristics of the rock (mineralogy, cementatioh, weathering). 

r 
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FIGURE.1 

STANDARD SIZES OF CORE BARRELS AND CASING 

6 x 7 314. 7 314 6 7.655 5.970 

AX Wire line I / 1 718 .’ ‘I 1.875 1 .ooo 
\ 

BX Wire line ” I / 2 318 I 7116 .2.345 1.437 

NXWire line f I 3 t 15/16 -- 2.965 .1.937 

* Ail dimensions are in inches; to convert to milljmeters, multiply by 25.4. 

/ wre line dimensions and designations may vary.accordirtg to manufacturer. I 
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FIGURE 1 

STANDARD SIZES OF CORE BARRELS AND CASING 

PAGE TWO 

* All dimensions.are in inches; to convert to mitlimeters, muftipfy by 25.4. 

f Wire fine dimensions and designations may vary according to manufacturer. I 

NOMINAL DIMENSIONS FUR DRILL CAS1tiG.S AND ACCESSORIES. 
(DIAMOND CORE DRlLL MANUFACTURERS ASSOCIATEON). .288- 

D-2889, 

. 
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5.7.1 Diamond Core Drilling 

A penetration of typically less than 6 inches per 50 brows using a 140-lb. hammer dropping 30 inches with 
a 2-inch sptit-batiel sampier shall be considered an indication that soil sampling methods may not be 
applicable and that coring may be necessary to obtain samples. 

When formations are encountered that are too hard to be sampled by soil sampling methods, the’following 
diamond ‘core drilling procedure may be used: 

l Firmly seat a casing into the bedrock or the hard material to prevent loose materials from entering the 
hote and to prevent the loss of drilling fluid return. Level the surface of the rock or hard material when 
necessary by the use of a fishtail or other bits. If the drill hole can be retained open without the casing 
and if cross-contamination of aquifers in the unconsolidated materials is unlikely, leveling may be 
omitted. 

. . Begin the core drilling using a double-tube swivel-core barrel of the desired size. After drilling no 
more than 10 feet (3 m), remove the core barrel from ti.e hole and take out the core. If the core 
blocks the fiow of the drilling fluid during drifting, remove the core banel immediately. In soft 
materials, a large starting size may be specified forthe coring tools; where tocat experience indicates 
satisfactory core recovery or where hard, sound materials are anticipated, a smaller size or the single- 
tube type may be specified and longer runs may be drilled. NX/NW.size coring equipment is the most j 
commonly used size. 

* When soft -materials are encountered that produce less than 50. percent recovery, stop the core 
drilling. if soil samples are desired, secure such samples in accordance with the procedures 
described in ASTM Method D 1586 (Split-barrel Sampling) or in Method D 1587 (Thin-Walled Tube 
Sampling); sample soils per SOP SA-t.3. Resuine diamotid core drilling when refusal materials are 
again encoulitered. : 

l ,, Since rock structures and the occurrence of seams, fissures, cavities, and broken areas are among 
the most important items to be detected and described, take special care to obtain and record these 
features. if such broken zones or cavities prevent further advance of the boring, bne of the following 
three steps shall be taken: (1) cement the ,hole; (2) ream and case; or (3) case and advance with the 
next smaller size core barrel, as conditions warrant: 

l In soft, seaniy, 0; otherwise unsound rock, where core recovery may be difficult, M-design core 
barrets may be used. In hard, sound rock where a high percentage of tire recovery is anticipated, 
the single-tube core barrel may be employed. 

5.7.2 Rock Sample Preparation and Docume+ation 

Once the rock coring has been cotipleted and the core recovered, the rock core shall be carefutiy 
removed from the barrel, ptac& in a core tray (previously labeled “top” and “bottom” to avoid confusion), 
classified, and measured for percentage of recovery as welt as the rock qu&ty designation (RQD). Each 
core shalt be described, ,classified, and togged using a uniform system as presented in SOP GH-t 5. If 
moisture conteat wilt be determined or if it is desirable to prevent drying (e.g., to prevent shrinkage of clay 
formations) or o$dation of the core, the core shall be wrapped in plastic sleeves immediately ater 
logging. .Each plastic sleeve shall be labeled with indefibie ink. The boring number, run number;and the 
footage represented in each sleeve shall be incl!ded, as well as designating the top and bottom. of the 
core run. 
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After sampling, rock cores shall be placed in the sequence of recovery in well-constructed wooden boxes 
provided by the drilling contractor. Rock cores from two different borings shall not be placed in the same 
core box unless accepted -by the Project Geologist. The core boxes shal be construCted to accommodate 
at least 20 tinear feet of core in rows of approximately 5 feet each and shall be.constructed with hinged 
tops secured with screws, and a latch (usually a hook and eye) to keep the top securely fastened down- 
Wood p@iions shalt be placed at the end of each core run and between rows. 

The depth from the surface of %he boring.to’the top and bottom of the dril run and run number shall be 
marked on the wooden partitions with indelible ink. A wooden partition-(wooden block) shall be placed at 
the end of each run with the depth of the bot%om of the run written on the block. These blocks will serve to 
separate successive core runs and indicate depth intervals for each run. The order of placing cores shall 
be the same in all core boxes. Rock core shalt be placed in the box so that, when the box is open, with 
the inside of the lid facing the observer, the top of the cored interval contained within the box is in the 
upper lef% corner of the box, and the bottom of the cored interval is in the lower right comer of the box. 
The top and bottom of each core obtained and its true.depth shall be clearly and- permanently marked on 
each box. The width of each row must be compatible wi%h the core diameter %o prevent lateral movement 
of the core in the box. Similarly, an empty space in a row shall be filled with an appropriate fiiler material 
or spacers to prevent longitudinal movement of the core in the box. 

The inside and outside of the core-box iii shall be marked by indelible ink.to show all pertinent data on the 
box’s contents. PJ a minimum, the foliowing information shall be included: 

. Project name. 

. Project number. 
0. Boring number. 
. Run .numbers. 
. Footage (depths). 
D Recovery. 
. RQD(%). 
* Box number and totat numbei of boxes for that boring (Exampte: Box 5 of 7). 

For easy retrieval when core boxes are stacked, the. sides and ends 0; the box s^hdl also be labeled and. 
include prtiject number, bo&g number, top and bottom depths of core and box number. 

Prior to final closing. of the core box; a photograph of the recovered core and the labeling on the inside 
cover shall be .&aken. If moisture content is not critical, the core shalt be welted and wiped cl&an. for the 
photograph: (This wilt help to show true colors and bedding features in the cores). 

6.0 REFERENCES 
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E- ASTM Annual Book of Standards, ASTM, Philadelphia, Pennsylvaniti, Vol. 4.08. 

’ American Society. fqr Testing and Matefiats, 1989. Standard Practice for Diamond core Drilling for Site 
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AlTACHWfENT A 

DRILLING EQUIPMENT SIZES 

Wall Thickness 

Strong Steel* Casing (Ref. 8) 

* Add iwice the casing wall thickness to casing d.D. to obtip the approximate O.D. if the external 
pipe couplings. 
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AlTACHMiNT A 
DRILLING EQUIPMENT SIZES 
PAGE TWO 

4 x 5 i/z 5 112 3 ‘l5/16 

6 x 7-3J4 7 3J4 5 15J16 

AQ (wireline) 1 57164 1 1 l/26” 

BQ (wireline) 1 2 23J64 1 1 7/16” 

NQ ,(w.ireline) 2 63164 1 718 

HQ (wireline) 3 25132 2 i/2 
‘_ 

..- 
.- _.. .~,,.....?.” “I_ .._..,,_,,, -,. ._ 1 ., _.. _ _ 
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Because of the fragile nature of the core and the difficulty to identify rock details, use of small- 4 
diameter core (1 3/B”) is not recommended. 
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1.0 PURPOSE 

The purpose of this procedure is to provide general reference information on Direct Push Technology 
(DPT). DPT is designed to collect soil, groundwater, and soil gas samples‘ without using conventional 
drilling tectiniques. The advantage of using DPT over conventional drilling includes the generatfon of little 
or no drill cuttings, sampling in locations with difficult accessibility, reduced overhead clearance 
requirements, no fluid introduction during probing, and typical lower costs per sample than with 
conventional techniques. Disadvantages include a maximum penetration depth of approximately 15 to 
40 feet in dense soils (although it may be as much. as 60 to 80 feet in certain ,types of geological 
environments), reduced capability of obtaining accurate water-level measurements, and the inability to 
install permanent groundwater monitoring wells. The, methods and equipment described herein are. for 
cotlection of surface and subsurface soil samples and groundwater samples. Soil gas sampling is 
discussed in SOP SA-2.4. 

2.0 SCOPE 

This procedure provides. information on proper sampling equipment Andy techniques for DPT. Review of 
the information contained herein will facilitate planning of the field sampling effort by descnbingstsndard 
sampling techniques. The techniques described shalti,be followed when,ever applicable, noting that site- 
specific conditions or project-specific plans may require adjustments in methodology. : ,’ ’ ,_ 

3.0 GLOSSARY 

Direct Push Technoloqv (DPT) - DPT refers to sampling tools and’sensors that are drfven’drrectly into the 
ground without the use of conventional drilling equipment.. DPT typically utilizes hydraulic pressure and/or 
percussion hammers to advance the sampling tools. A ,primary advantage of ,DPT:over conventjonat 
drilling techniques is that DPT results in the generation, of We or- no investigation derived,waste; 

‘. 

Geoorobe@ - Geoprobe@ is a manufacturer of a hydraukally-powered, percusstohjprobing machines. 
utilizing DPT to collect subsurface environmental samples- Geoprobeq relies on a relatively smalt amount 
of static weight (vehicle) combined with percussion as the energy for advancement of a foot string. The 
Geoprobeo equipment can be mounted in a multitude of vehicles for access to all types of environmental 
sites. 

HvdroPunchm - HydroPunchTM is‘ a manufacturer bf ‘stainless steel and Teflon@ samplingtools that are 
capable of collecting representative groundwater and/or sojt samples without requiring the,installation of’a 
groundwater monitoring well or conventional soil,boring. HydroPunch TM is an exampl&“of DPT sampling. 
equipment. 

Flame Ionization Detector (FID) - A portable instrument for the measurement of ‘many combustibIe organic, 
compoundsand a few inorganic compounds in air& parts-per ‘million levels. The. basis for the detecti0n.k 
the ionization of gaseous species utilizing a flame as.the energizing source. 

., .., 
Photo Ionization Detector (Pi@ - A portable instrikont for the measurement of many&nib,ustible organic 
compounds and a few inorganic compounds.in’air at&irts~per million levels: The b&&for the Detection iS. 

: the ionization of gaseous species utiliting ultraviof~~trzldi~tion as the energizing source;:.: ‘, ‘, :, 

4.0 ~‘^RESPONSlBtLlT;ES _. ” z 1; ‘, .’ 
,_ 

..‘;;.; ‘: ,: 
. . ‘, ‘_ ;’ .’ 

Project Manauer - The Project Manager is responsible, for.selecting and/or reviewing the’appropriate DPT.: 
drilling procedure required to support the project objectives. ,‘_ 

,^ 
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Field‘Operations Leader (FOLI- The ,FOL is primarily responsibfe for performing the DPT in accordance 
with the project-specific plan. 

5.0 SOIL SAMPLING PROCEDURES I 

5.1 General 

The common methodology for the investigation of the uadose zone is soil boring drilling and soil sampling. 
However,, drillin,g soil borings can be very expensive. Generally the advantage of DPT for subsurface soil 
@mpJinQ is the reduced cost of disposal of drilling cuttings and shorter sampling times. 

: 5.2. S&&inn Equipnnent 

E$ipment needed for conducting DPT drilling for subsurface soil sampling includes, but.is not limiied to, 
the follotiing: ‘. 

‘, 
+: ,Geoprobe@ Sampling Kit 
k Cut-r&i$ant’ gi&es 

,, :,* $-foot x 1 .S-in& diameter macrocore sampler 
0 ’ :Pfbbe sampling. ddapters 

j 4,. @ofo:h&mmer with 15-inch bit 
6. !%qmsab&e.,acet$& liners for soil macrocore sampler 
F. Casi akiminum or-steel drive p&&s 

: ?. jl Geoprobe@ AT-660 Series Large .Bore Soil Sampler, or equivalent 
* Standard d&ori&iination equipment and solutions 
,‘_ 

,. F&.l-&&h and’safeti equipinent and procedures, follow the diretition pr&ideb in the Safe.Wc&Permit in 
~Attachni&t~~,,brZhe more detail&d directions provided in the project’s Health &d Safety P!an. 

5.3: DPT Samplinq Mdthodoloay 
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l While wearing cut-resistant gloves (constructed of leather or other suitable material), cut the acetate 
liner through its entire length using the double-bladed knife that accompanies the Geoprobe* 
Sampling Kit. Then remove the strip of acetate from the. trough to gain access to the collected soils. 
Do not attempt to cut the acetate liner white holding it i? your hand. 

l Field screen the sample with an FID or PID, and observe/examine thesample (according to SOP GH- 
I-3). If appropriate, transfer the sample: to sample bottles for laboratory analysis. If additional volume 
is required, push an additional boring adjacent to the first and composite/mix the same interval. Field 
cornpositing is usually not acceptable for sample requiring volatile organ& arialysis. 

l Once sampling has been completed, the hole.is backfilled with bentbnite chips or bentonite cement 
grout, depending upon project requirements. Asphalt or concl;&te patch is used to cap holes,throtigh 
paved or concrete areas. All holes should be finished smooth to existing grade. 

l In the event the direct p&h van/truck cannot be driven to a remote location or a sampling locatidn with 
difficult accessibility, sampling probes may be advanced and sampled manually or with air/electric 
operated equipment (e.g., jack hammer). 

l Sampling equipment is decontaminated prior to colfecting,.the next sample. .’ 

6.0 .GRUUNDWATER SAMPLING PROCEDURES 

I 6.1 General’ _: 

The most common- methodology ,for the investigation of .groundwater is the &stall&io.n and sampling of 
permanent monitoring wells. if only groundwater screening js required, the ititallation and sa&@ihg,of 
teinporaty well points may be performed: The advantage of temporary well poirit installation using.DPT is 
reduced cost due to no or minimal disposal of drilling cuttings and well constructioh materials, and shotier 
iiMtillation/times sampling. 

Two disadvantages of DPT drilling for well point installation are: 

l In aquifers with low yields, well points may have to be sampted without purging or development. 
0 If volume requirements are high, this method can .be time.consuming for low yield aquifers, 

6.2 Samplinq Equipment 

Equipment needed for temporary well installation and sampling tising DPT inctudes, but is not limited, to 
the foBowir@: 

.* Z-foot x i-inch diameter mitt-slotted- (O.qO5 to-0.02~inch) w+!,point 
‘_’ 

.. 
l Connecting rods. 
l Roto-hammer:with 1.5inch bit- 
l Mechzmical jack ‘. 
. l/4-inch OD~~olyeth@@ tubipg 
l 3/8-inch OD’pofyefhylene tubing ,’ _.’ 

0 Peristaltic ‘pump 
,_ 1 :, 

* St&ndard’decotitaminatitin equipment‘and sdluti&& .+-.:’ 
,_ 

‘, _- .’ ” . .’ 

; 
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ATTACHMENT 1 
SAFE WORK PERMlT FOR DPT OPERATIONS 

Permit No. Date: Time: From to 

SECTtON 1: General Job Scope 
I. ,Work limited to the following (description, area, equipment used): Monkinq.weH drillinq and installation 

,throuah direct push technofoqv 
II. Reqtiired Monitoring Instruments: 

III. Field Crew: 

iv. On-site inspection conducted c] Yes q No Initials of lnspectoi 

.SECJION II: General Safety Requirements (To be filled in by permit issuer) 
TtNUS 

v. ‘Protective equipment required Respiratory equipment required 

.‘I / Lev‘e D ixI Level B q 
Lt 

Full f&e APR. Ii Es&e Pack •7 
3vel C. 0 Level Acf Half face APR 

t ,, Detailed on Rev&se 
q . .’ SCBA a 

SKA-PACSAR q Bottle Trailer q 
Skid Rig q 

Lever D1 
h&d .hais. and hearinq pro 

” ‘,‘. , .’ 
,. Modifica 

.yii2 

Minimum Require&+$: Sleevgd shirt and ionu pants, safetvfoottiear, andwork 410~ 
iection wifl’be worn when workina near or samoftinq in itie.vicinii 

‘None q 
pes. Safetv &asses, 
?e DPT rid. 
’ 

$of+ 
-_ 

tionsIExc&ptio~s. 
,_ 

_. 
Chetii&ls oPCon&m Action Level(s) _: Response iVlea&es 

VII. Additional Safety 
“_,. :, Hard-hat . . . . .._ ;i . . . . . . 

_’ Saf&y Glasses . . . 
Che&ca‘l/spiash ! 

‘Splash Shield . . . . . . 
Splash suits/cove 

,; .’ ,; .’ 

~c&iptientlP~oc~dur&s l+iptie 
. ..^ . . . . . . . . . . . ..^............. IXIYes UN0 Hearing.Protection (P!ugs/Muff$ q Yes III No. 
. ..e*.m...v....... . ..e*.m...v....... E 
pggfes .i... 

&Yes ONo 
q Yes ElNo 

Safe$Ijelt/h6mess q yes q No 
pggfes ., Radio 

. . . . . . . . . . . . . . . . u Yes k5t q Yes HNo ‘Banic&des 
ralli -...+. ralli -...+....- 

jY$ Bc) ,’ 

q Yes q No Gloves (Type - )El Yes RN: 1 
lees or II lees or boots q JYes B’No Work/warming reg!men 0’ Yes c] No 

sctive’vests for hiih traffic areas. 
t E&i?1 toe W ork sl 

Modifications/Exceptions:Reflc 
VI& Procedure review,w$h.permit acceptors Yes NA 

, Safev shower/eyewash (Location & Use) . .._...... ;U 
Daily tail gate meetings . . . . . . . . . . . .._.__._.~..~....~. ^ . . . . .._. H I?! 
Contractor tocrls/equiptientlPPE inspected . . . . . . ..n n 

1X: .Site Pmnarat.inn 

Y&s NA 
Emergency alarms ._..._._._._... . . . . q q 
Evticuatiqn routes .: . . . . . . . . . . . . . . . . . . •I 
Ass6mblv r>oints __.. . . .._.. .._..___.._. ll 

.m: ‘: 
.n 

,‘_ ._ . . -._- . .- r-----1- 
‘_ t&~&y Clearances obtained’ for areas of subsurface invesiigati& _ RYes D-No e 

Physical hnxwcic rimmvcd nr hlnrCarkd ..--.-.a .“.Iw-Iw- .x. I*IV,......I” 

Site cant :rol boundaries demartiatedfsignage 
.A-.* b,m..,A+L... 
m&t drainedfdepressurized . . . . . . . .._._....._......-........-........ ._.. I..._.__._...._...._ r...: __....... 0 -B 
r...... ..: .,-a&...,,~~ 

I-*...e . . . . . . 
F1- 

,c’ ,_ ,X. ,‘Equipmelll r IG,,QlauV,I res NH 
Equip1 

: ., .Equipttlt;irc puty~tu+~~a~ 1s:~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~~...~............................~........~..................~ 
‘. Isolation checkiis’ . . . I comprete,d. 

- trr 
.. . ........ . ................................... - ................................... _._.&. ... i ........ U w’ ... 

,I:,.’ , Ekzctricat lcckc )ut requited/field 
.” Blinds/t&atignment$/bt~ 

switch $sted ..................... :: ......... . ......................... -...: ..... ..-..-.‘.: .a 
j. . . ocks &bleeds in Dlace.. ................... . ............... . ................. ._ .... ..-........Fl 

\’ ; - Hazardo&.maieiials On wa&beKnd4i&rs considered ._........_ :...:.;I ._......_..; .._..... ..I ,.... .-.....I . . . . . . n 
‘_ 

:_ Xt+ A#litional Perrr+r~cjuired (Hot w&k, 
w 

confine$sp&c&entry) i . . . . . i....: ._._,... A.2 . .._........._. ;.[7 Yes,,‘n No ‘. 
; ‘- ,‘- If ye& cotipIek+ perinif re4uired~or,~o~~?~,~ea~~h ScienceS,: P&tgburgh Office 

2 
.:” .;, .: ~( , 

~ 1,;“ ,_. .: ~>,: ” ‘XII: ~~~-Speci~l instructions, prbcau!ions; L ” ^ 
” ,’ ‘. ‘_ 

;, :, 
., 

_‘: !; 
I. ,’ ‘, _’ .; ;‘, ,: .,_,’ 

I, -,_ ,, 

,Pertiit IssUed by: _ 

._ 
Permit Achepied by:. 

,, ‘_, 

I 
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1.0 PURPOSE 

This procedure discusses the methods used to collect surface, near surface, and subsurface soil 
samples.. Additionally, it describes the method for sampling of test pits and trenches to determine 
subsurfaCe soil and rock conditions, and recover small-volutie or bulk samples. 

2.0 SCOPE 

This procedur& is applicable to the collection of surface, near surface and subsurface soils for laboratory 
testing, ,which are exposed through hand digging, hand augering, driBin& or rhatihine excavating at 
hazardous substance sites. 

I ,3.Q GLOSSARY ,’ 

.’ Cbinoosit& Sample - A composite sample exists as a combination of more than,one,sample at various 
locatjbnszind/or depths and times, which is homogenized and treated as dne,bample; This type of sample 

;, 
: ., 

is usually collected when determination of an average waste concentt%tidn for a specific area is required. 
Co@posite samples are poJ to be collected for volatile qrgani,c% analysis. ” ., “. 

,_ 
., 

‘_ 
G.iab &mole - One,sample collected at one location and at dne.specific time. 

: 
’ ; 

,’ : ,. :_,. : _; 
Non-\;lo!atiie. Sample - A non-volatile sample includes all other che@&l pa&q&t& ~(d.$,;~emivqlatiles, 
pestjcides/%Bs, metals, -etc.). and those engineering paratiejerti ibat do not require, uiidtstwrbed soil,for 
their an&lysis. I ,, :; ,,. ,:’ : ‘. ., ,. 

‘. Hand..Atiuer - A qarhpling device used to extract. soil from the ground i”n a relativeiy,undjsturbed. form. 
‘. , 

,. ihW!!&4ted,Tube Sampler - A thin-walled metal tube (also @led a Shelby i@%) &ed to recover ri3latively 
undisturbed ,soil samples. These tubes are available in various size& iangi@j frsm 2 to 5 inches otitside 
~i~met&‘@D) and ,from 18 to 54 inches in length. ‘f ,_ 

,’ 

S&it-Barrel Sambler - A steel tube, split in half lengthwise, with the halve.& h& .tdgether by threaded 
doH&rs’at either end of ttje?ube. Also called a s&it-spoon sampier, this d&ice&~ be driven into,resistant I 

‘, matekialb using a,drive weight mounted in’ the driiling St&@. A, sfandtird ~pH&&ef simpler is typically 
available ii&o common lengths, providing either20-inch or 26-inch lon~ifu&ri&cl~aran~e for obtaining 

I - 

_: I 
18-in& or 24-inch-long samples, respectively. These split-barrel sam$&s ;co.mtipniy r&ge?n size f rot6 

,_ .FiFch‘ OD to 3-l/2 inch OD. The larger sizes Eire commonly used when. a“largef v6liltie- of sample 
material is required. : : 

.‘_ Te&t..Pit an&Trench - Open, shallow excavafions, typically ~ecf?rigular@ a ,f&t:pit) 0; longitiidinaf (if a 
tr&#i}, $xc&vated?o determine the stiatfow subsurf,& conditions ~or;enginee;iiig,~,gedvyic,~f, and soil 
ch@Siry‘exploratio? and/or sampling purposes. These piis are excavated,manuhlly;8~‘by,niadhine (e.g., 

,, ,: 
.’ _ V, backhc$ clamshell, trencher excavator, i>r bulldozer); ‘, ‘. ‘_/‘_ _ ‘, . ” 

Corifiine&Stiace -, As,&p&ated in 29 CFR 196:.146,‘& co;fi&d sp@& I’-&&& &s@($e.fh& 1) is Jarge 
: 

_.’ ‘e~~$gQ,@%d.so ‘cor&ured.that an empIogee,w+-bodily enter arid’pe,rfoi& &&$&j \AI~,&; 2$hq,limjted. gr 
‘” __’ 
‘I’_ ,,. ‘.’ 

:: rest$ed, rjeans for’ +j or. exit {for exam& tank& ;ves$els; sik& sto~~ge;~~s,,,~ep~~~s,:.va~lts; .yjits; 
., Einc& &~av$i~ns); ,‘and 3). is not cfeiigned :,f& ‘~ontii@~~ ‘employee ,&&&n&. .r$JuS &n&f&&^ all ,_ ,’ 

,’ “),.‘,- 
_’ .,_ .,: e~nfi$?cj space as permit-required confinea Sp&es. ,“. .’ ‘, ‘. ‘:” ‘:’ I’ 

._ 
: 

% ,’ 
: ,. -’ .‘ 1 :, 

< > 
‘. : ‘, 

_’ 
‘_ i, 
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4.0 RESPONSiBlLlTlES 

Project Manaqer - The Project Manager is responsible for determining sampling objectives, as well as, the 
field procedures used in the collection of soil. samples. Additionally, in consultation with other project 
personnel (geologist, hydrogeologist, -etc.), the. Project Manager establishes the need ‘for test pits or 
trenches, and determines ttieir approximate -locations and dimensions. 

Site Safeh, Offiier (SSO) - The SSU (or a qualified designee) is responsible for providing the technical 
support necessary to implement the project,Health and Safety Plan. This will include (but not be limited 
to) performing air quality monitoring during sampling; boring and excavation activities, and to ensure that 
workeis and offsite (do&wind) individuals are not‘.exposed to hazardous levels of airborne contaminants., 
The SSOldesignee may also be required. to advise the FOL on other safety-related matters regarding 
boring, excavation and sam.pling; such as mitigative ‘measures to address potential hazards from unstable 
trench walts, puncturing of drums or other hazardous objects, etc. 

Field Operations Leader (FOL) - The FOL is responsible for finalizing the’location of surface, near-surface, ’ 
and subsurface (hand and machine borings, test pWtrenches) soil. samples. He/she is uitimatety 
responsibte.for the sampling and backfilling of boreholes, test pits and trenches, and for adherence to 
OSHA regutations ‘duringthes,e operations.’ 

Proiect GeotoqisV’Sampler - The project geologist/sampier is responsible for the proper acq&tion of soil 
samples and the,. completion of all required’ paperwork (i.e., sample log sheets, field’ notebook, ‘boring ‘., 
togstest pit logs; container labels, custodi seals, and chain-of-custody forms). 

Comneteht Person -. A Competent Person, as defined in 29 CFR I%?&650 of Subpart. P - Excavations, 
means’one.who is capable of identifying existing and predictable hazards in the surroundings, or working 
conditions which are unsanitaj;, .hazardous, or :dangerous to-employees, and who has authorization to 
take prompt corrective,meaeures to etiminate them. 

5.0 PROCEDURES 
I 

5-i Chfewiew 

Soil sampling is an important ‘adjunct to ground&a&r monitoring; Sampling of the soil horizons -above the 
groundwater tabie can detect contaminants before they have migrated into the water table, and dan 
establish the amount of contamination sorbed on aquifer solids that‘have the potential of contributing to, 
groundwat&r.contamination. 

Soil -types can varyconsiderably on a hazardous waste site. These variations, along with vegetation, &an 
affect the, rate of cpntaminant migration through thesoil. It is’ impprtant,.therefore, that a detailed record 
be maintained during the sampling operations, particularly noting the location, depth, and su@ 
characteristics, as grain size, color, and odor.. ,Subsurface conditions are often stable on a daily basis and 
may demonstrate only slight seasonal variatron espedialty v$th respect to temperature, available-oxygen, 
and light. penetration. Changes~tn .any of these conditions can’radicalJy alter the’ rate of chemical reactions 
or.< the ass&jated microbiotogicaf communityi thus’ further alte,ring specific site conditions. As a result, 

,:, s&-nplesmust be kept at ~heir~t~~de,pth:tempe~~t.~fe .oi toV~$ prot,ected from dtrect light, sealed tightly in,‘, 
Ir approved glass containers, and be analyzedzas soon as possible. 

‘, _, :,’ ,, :’ ,. ,, j _,’ 
,:, ,, 

The physical, properties of the sott, its grainsi~e;,,cohesiveness, associated moisture, and such factors &s~- ,, 
depth: to bedrock and water table, wWim$ thedepthfrom which samples, can be collected and the method 
required to Collect them.. ‘Often this info&&n on soil .propeities can be obtained from published soil 
surveys available through the U.S. G&logical:Surveys and other government or farm. agencies. if is the. 

wsl l/P Tetra Tech NUS, In 
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intent of this procedure to present the most commonly employed soil sampling methods used at 
‘hazardous waste sites. 

5.2 ‘Soil Sample Collection 

5i2.t Procedure for Collecting Soil Samples i& Vblatil+ Org&ic Compound& 
. 

The above described traditional sampling techniques, used for ,the collection of soit samples for volatile 
.:or@anic analysis, have recently been evaluated by the, scieritific community. and determined. to be 

,: ;’ in@fective ina producing accurate results, (biased tow) due to the loss ,of yolatile organics in the sainpling: ,’ 
j’ stages and microbial degradation of aromatic volatiles. One of the newly adopted sampling procedures ’ ’ 

’ fur c&llecting soil samples includes the field preserv&tion.of samples with methanol or sodium bisulfate Zo: ” 
,minitiite vokitili~tion and biodegradatiqn. These preservation methods may be performed either in the ..I _’ 

, ‘__ fii;id Or laboratory, depending on the sampling methodology einptoyed; 
..’ 

,’ .’ 

,i,,, So,ii &n-&e& to,;be preserved by the laboratory are, currently beins perform& ‘king method SW-846, 
,’ $5935.. -Laboratories are currently.perfdrming low level. analy4e.s {sddium &%lfate:preservation) and .high 

! ‘: 

:, ,, ,: :@til aklyses (.methanol preskvation) depending ph the end users’needs;, : 
., ; ,’ . . _; I /_ ‘. 

‘, : It should be noted that a major disadvktage of the n&hanol:preservaiioi?; q,c 
*_:. r6porting~J~,$s wilt be higher than coriventionat testi&&~ .The repo~in$k$&lS I 
; ,, mbst &@ites:ar&O.5 pg/g for GC/MS and 0:05 pg/g foi“GC m+hod+ ;. _(_ 1, 

,I 
.’ .,. _, ,. ̂ . 

,Tk ,alt&n~tive~preservation meihod foi collecking &il.sam$esk’ kifh.sobikm b&utfats 
Y more;cornptex;to perform in the field and therefore is‘ndt ptieferrti for fkJd%rkii 

It current&i riot all laboratbries have the capabilities td &&km ihis &kii;/s 

-__, 
.: 

>.. : ,:,& 
inethod Is tt$t the reporting fini& 

. . .’ than thos~‘$@ib&l above. 
I__‘,_ 

‘, 

: The follo&ng procedures outline the necessary steps f& @llecting soil .&kples ,to b@ pieserkd at tt 
labdratory,,and for collecting soil samples to be preserved ifi, the fi&d with mkthanol or sodirim bisulfak 

.’ _. . . 

5.2:i;l Soil Saktples to be Preserved atthe tabor&ory ’ 
_‘., - ,;,:,. _; ,, ,. 

‘. : ,Soil sa’mdes ,cc&t~d for volatile organics‘that are to& &k&v& &t the tabo;aiot$ wiil b6’:obtairiedusir 
‘, a.hermetically sealed sample vial such as an EnC$eiM, sarri&$. Each samp 

kabkkamplind handle provided ‘tith the EnCoref” kai?nbleF.~ The kart&le’ i 
Corey &k&l& directly into the soil, ensur/ng:tha! the &amp&‘& p&k& 

_ 1 .‘. headspace. U$tig this type of Sampting device eiminated the n&d for:field pre 

> ‘., ‘, ., . ’ 
;. 1 

‘, 

aw&t/P~ Tetra’Tech N&3, ipq. 
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j.2.t .2 Soil Samples to be Preserved in the Field 

Soil samples preserved in the field may be prepared for anafyses using both the low-level (sodium 
bisuffafe preservation) method and medium-level (methanol preservation) method. 

Methanol Preservation (Medium Level): 

Soil samples to be preserved in the field with methanol will utilize 40-60 mL glass vials -with. septum iids. 
Each sample botffe will be fiffed with 25 mL of demonstrated analyte-free purge and trap grade methanol. 
Bottles may be preipiktid with methanol in the faboratory or prepared-in the field. ,.’ 

Soif &ii/ be collected with the use of a decontaminated (or disposable}, small-diameier &r$gcfevice:such 
as a’ disposable tube/plunger-type syringti with the tip cut off. The outside diameter of :the coring’device 
n&sf be smaller than the.inside diameter of the sample bottle rieck. 

A small eiecironic balance or nianuaf, scale will be necessary for measuring the jrolume of soifto be added 
to the .mefhanor preserved‘sample .bottle. C&bration of the scale &h@fd be performed prior to us’e and 
intf&mittentfy throughout ttie day accdrding to the manuIacture1.s requirements. “. 

The sample should be cotfected by ,pulfing the plunger ,back ahd:inse&g the syringe, into tine,soH to be 
‘-s&hpf&d. The top s&eraf inches of Soil should be removed befti@ cojl~f@t~e &$tple..’ $ipp~oxim&ef~ 
1 O’grams 22g (8-l 2 grams) of soil should be ‘tioliected. The, sample shciulq be we&hed andadjtisted uiitif 
obtaining. the recjuired amount of sample. The sampfe weight shoufd ‘be‘ recordgd tb thg nearest. &O’l 
gram in the field Jogbi;ok and/or sampfe log sheet. The soif shovld Jh&n’,be e$I.Idfd irifo the mefhanof 
‘firese,tved sample boitle taking Gare not to contact the sample contair?er w$h the,syrtr$e. The threads of 
the-bottle and’cap must be,free of soil particles. .’ . . 

‘. 

After capping the bottle, swirl the sample,(do not.shake),in tGe methanof:and,briak up the soif such that aft 
of ,$f?e soif is cov,ered with,metliandf. Place the sampfe on ici! imtiediatefy and,pi$are for shiiment to the 
laboratory as described in SCBP SA-6.1. 

Sodium Bisuffafe Preservation (Low Level): 

$NT&S to be’ preserved using the sodium’ bisuffate method,are fd be prepared ai f&flows: ., a..‘, 
:, 

,Add. 1 gram of sodium. bi&faie to 5 mL, of labor&o@ grade deionized’water ir?:a40’-601 niL glass vf$ with 
septum-lid. Bottles may be prespiked in the &boratory or prepared:in the field. jhe &oils&#e stibuld be 
collected in a manner as desciibed above ,and added to <be sample container- The samp& should be. 
weigtikd. to the nearest 0.01 gram as described above and redarded in the field logbook OF sampfe log ’ 

. .‘sbeet. I 
‘. : 

Care should be taken when adding tfie soil to.the sodium bisulfate sofufiob.’ -A.,chemical react&n of &Is 
containing carbonate’s @mestone) may. ca& the sampie to effeivesce”or:fhe ‘vial to~.~osSibly’,~xp;iode, , .__ _’ ,‘:‘ 

‘_ . . ;. ,_ 
VKhen WereParinn samul& usinti ;he sodiuti’bisulfate pres&va&n inethod; .du&&&~‘sampf& m&t be 

‘If the lower detection limits ar@‘neCessat&‘a,‘an ofifion tGfiktd pr&erving.tihis 
collect 3 EnCot%TM samplers. at a g’lv& sampfe @dafi&. Send al sampl&; t?‘: t& I; 

1 : laboratory can perform’ the required preservatiori and analyses. -“. ‘; 

03 361 i/P Tetra ,Tech NUS, R 
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5.2.2 Procedure for Collecting Non-Volatile Soil Samples 

Non-volatile soil samples may be collected as either grab or composite samples. The non-volatile soil 
sample is thoroughly mixed in a stainless steel or disposable, inert plastic fray, using a stainless steel 
.trowef or other approved tool, then transferred info the appropriate sample container(s). Head space is 
peimittecj in a non-volatite soifsample container to allow for sample.expansion. 

5.2.3 Procedure for Collecting Undisturbed Soil Samples (ASTM Df5%7-83) 

When it is necessary to acquire undisturbed samples, of soil for purposes of ‘engineering.parameter 
analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube)- will be ‘employed. The 
fokowing method will be used: 

1. Remove all surface debris {e.g., vegetation, roofs, twigs, etc.) from the specific sampling location and’ 
/ 

drill and clean out the borehofe to the sampting depth, being carefuf to minimize the chance for 
disturbance of the material to be sampled. In saturated, material, withdraw tha :drilf, bit slowly ‘to, 
prevent loosening of the soil around the borehole and to mainfain the water level in the ho@ .af,or 
above groundwafer level. ,. 

,,- 
‘,, 
,2, The useof bottom-discharge bits or jetting through an open-tube sampler fo cleari out:fhe borehob’ 

shall not be &lowed. L&e of any side-discharge biis is permitted. _’ : ‘,’ ,~ 
‘” .‘ 

3. A stationary piston-type sampfer.m&y be required to limit sample disturbahce’ and &ffn retaining.fhe 
sample. Either the ~hydraufically operated or control rod activated-type of ‘$fationary,‘pisfon‘ sampler: 
may be used. Priorto inserting the tube sampler into the: borehole,,check fo’ensure that the sampler, 

I head contains acheck valve. The check valve is necessary to keep waterinths rods,frcm pus$&tg 
the s,ample out the tube sampler during sample withdrawal arid to maintain a suctionwithin the tube to 
:help retain the sample. ‘, ‘. 

4. ,To minimize chemical, reaction between the sample and the sampling tube;,.brass. tubes may. bo 
required, especially if the tube is stored for an extended time prior to testing, White steel tubes coated 
with shellac are less .expenaive than -brass, they’re more reactive, and shatf only be’osed when’ the 
sample will be tested within a few days after sampling or. if chemical reaction.is ‘not anticipated.. ‘With 
the sampling tube resting on the bottom of the hole and fhe,wafer :level infhe. boring.af groundwater 
level or above, .push fhe tube info the soil by a continuous aria rapid motion, wifhouj iinpa&,ng & 

_ twisting. fn no case shalI the tube be pushed farther than $I$ lygth,.provi&+ ibr:@e soil s~mpl+ 
Allow about 3 inches in the tube for cuttings and sludge. ., 

,_ 

.5. Upoh removal of the samplkrg tube from the hole, measure. the length of sampie. in :the ‘tube and: Btso 
‘. 

:fhe: lengfh penetrate&~ Remove disturbed material in the upper end of ‘the- fube ‘and measur$ the., 
_’ length of sample again. .j After removing at feast an ihch of soil from the fower~ end and after fnser$ng 

an impervious disk, seat .both ends of the tube with at least. a i&-inch ihickness of ‘wax:applied!iti a, ’ 
way that wiffprevenf the wax fromentering the sample. Cfean~filler m~sf,be’&ced~in voids at.@@& 

_ ,end ‘of the tube prior to Seafing with~wax. Piace plastic caps on fhe‘!ends,of jh?:sample’t&e, ~qp$,ftie’ 
,. .ciaps irrplace, ‘and dip the ends in wax. 

,. ‘. ,. _, ‘,’ “. ‘, ,. ,: ; 
; :, .: b_, ‘:_ 

‘6. I Affix.:lab&(s)” to the tube ‘&required. and record sampie .number,~~ depth, :penef&on : and, Irec&ver$ ’ 
,,..,I ‘., 

1 ,,> -, .f~$ngth~& the.Ja&f. &J&k .&& Qp” direction on the &id&‘& ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ r$&$j$e,., 
,‘, 

‘, ..,; 
‘, 

end of the‘, sarnpfe. ’ .: Complete Chain-of-Custbdy (see &P~‘iSA-6.3)z’, an~,$$-&r ‘reqwired~?form& 
., -.{jncl~diiig Affachmetif .A’of,thjs SOP). Do. not allow tubes’fo~frereze, .and:~f~re’t~e.sarnples v&-fi&fy 

w&the same orientation they had in.the ground, (i.e.; fop‘& ‘&+m@e.!s up),+ .a cool place ‘out ‘&the.. 
<Sun & all times. Ship samples ,proteefed with suitable resilient ‘packin$ ~&&I@ to red& &i&k 
vibration, and disiurbance. 

‘, : ., : 

_’ 

Ii 
t961Yi~ Tetra Tech NW, 
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Thin-wailed undisturbed tube samplers are restricted in their usage by the consistency of the soit to be 
sampled. Often, very toose and/or wet samples cannot be retrieved by the samplers, dnd soils with a 
consistency in excess of, very stiff cannot be penetrated by the sampler. Devices such as Dennison or 
Pitcher core samplers can be used to obtain undisturbed samples of stiff so!ls. Using. these devices. 
normally increases sampling costs, and therefore their use shaH be weighed,agafnst theneed for akquiring 
an undisturbed sample. 

I .I 
5.3 S&ace Soil Sampling 

When acqkiring surface soil samples, the following procedure shall be used: 

019611/P Teka Tech.NUS, Inc. 
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The following equipment is necessary to collect near surface soil samples: 

l Clean shovel. 
l The equipment listed under Section 5.3 of this procedure. 
l Hand auger. 

To obtain near-surface soil samples, the following protocol shall be observed: 

1 s With a clean shovel, make a serfes’of verticaf cuts.to the depth required in the soil to form a square 
approximately 1 foot by 1 foot. 

2. Lever out the formed plug and Scrape the bottom of the freshly dug hole with a decontaminated 
stainless steel or pre-cleaned disposable troweftoremove any loose soil. 

3. Follow steps 2 through 5 listed under Section 53 of this procedure. ; 

5.5 Subsurface Sdil Samplirw V\lith a Hand ~Auaer 

A hand augering.system,generally ‘consists .of a v&rk$y of all stainless steel bucket bits (Le., cylinders 
6-112” long, and Z-3/4?, 3;1’4”, and 4” irr’&ameter), ‘a series of extension rods (available in 2’, 3’, 4’ and 5’ 
lengths), anda cro$.sh&ndte. A larger diameter buoket bit i&common~ used to bore a hole to the desired 
sampling depth an+then withdrawn. k+turn, the:larger.diameter,bit is replaced with a smaller diameter bit, 
lowered down the hole, ‘andslowly turned into,thesoii,at the compfetion depth (approximately 6 inches). 

The apparatus is then,withdrawn and th@ soil sample’coilected. I 

The hand auger cah,be used in a,wide varfety‘of soil conditions..‘ It canbe used to sample soil both from 
the surface, or to depths in. excess of 12 f.oet. However, the presence of rock layers and the collapse of 

‘, the borehole normally contribute to its limking.factors. 
: ,. 

To accomplish soil sampling usingahand augering system, the following equipment .is required: 
4; : 

o Complete hand auger assembly (variety of, bucket bit size&), 
l Stainlesssteel mixing bowls. ; 
* The,equipment fisted under Section&3 of this procedure. 

: 

,’ To obtain soileamplesusing a hand augey,.the following~pro&c+re shall be,fbllowed: ,.. _’ ‘. 
‘71, Attach a properfy decontaminated bucket bit to a dean &tension rod and further attach the cross 

handleto the extension rod. ._ 

2. -‘Clear the area. to be sampled,of anysurfsoe debt& (vegetation,‘t$gs, .rocks* titter, etc.). 

rod 
,’ 
I. 

%ok;‘boringJlog, and/or on standardfed data 

. . . 
., 

,,,_ .. 

3. Begin augering (periodicaflyremovjng. ticcumulated s&from the bucket bit) and add additional 

_’ extensions as nece&ry. Also, ‘note: (in’ 8, fioio ‘n@el 
sheet&), any changes in the coto~. texture;or.odor ;cf the@% ‘. .I ,_ .- - 

,_ ., __, I‘, : :, 
.z ,:. ,4. After reachk-rg’the desireri d~pt~;.~o.~l~a~d~~~r~~ull~ wi;hdrawttle’apparatus from the borehole. 

.,, ‘,’ ..__ ‘_ ” ;‘” ‘.;.. _, ., j :*, .. _ 
,, ‘, ,,_ 

,“’ 
I ‘. ‘6: &move’: the sbited’~bucket~,%it fror&~,‘the!‘:rod- &te&ion ‘.and ~&place it with another P&P 

decontaminated bucket, bit. Theb&k 
. 1 the. bucket bit employed ‘to initiaf& the- t _. _. ._._ _ I_ ._ 

‘,. 
.” 

1 

erlv 
et:bit yused: for sampling is commonlysmaller En diameterthan 
&ehote. .’ I 

: 

: 

. . 

I 

Tetra Tech NUS, Inc. 
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6. Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the borehole 
sides. 

7. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches. 

8. Discard the top of the core (approximately 1”). which represents any locse material collected by the 
bucket bit before penetrating the sample material. 

10. Utilizing, the above trowel, remove the remaining sample material from the bucket bit and place into a 
prober& decontaminated stainless steel mixing bowl and thoroughly homogenize the sample material. 
prior to filling the remaining sample containers. Refer to Section 5.22 of this procedure. 

01963 l/P Tetra Tech,‘NtJS, Inc. 
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center (this area represents the least disturbed area with minimal atmospheric contact). Refer to 
Section 5.2.1 of this procedure. 

3. Using the same trowel, remove remaining sampfe material from the split-barrel sampler (except for 
the small portion of disturbed soil, usually,foundcat the top of the core sample) and placethe soil into a 
decontaminated stainless steef mixing bowl. Thoroughly homogenize the sample material prior to 
filling the, remaining sample containers. Refer to Section 5.2.2 of this procedure. 

4. Follow steps. 4 and 5 listed under Section 5.3 of this procedure.. 

5.7 Stibsu&ce gof Stitiwlihg Usina~Dir&:tPijsh Tkhnofoqv 
‘,_ 

Subsurface soil samples can be collected to depths of40+ feet using direct push technology ,(DPT). DPT 
equipment, responsibifities, and procedures are des&bed in SOP SA-2.5. 

,’ 

5.8 Exkvation aid San&i& of~Test.&c&d Trenches 

,‘_ 

. _’ 

. 

This sub&ction,presents routine @&pit or trench .~~cav~tipn’techniclueS and specialized technioues that 
are applicable.under certain con’ditions., <.. ,?’ I .,,;y,i. ‘.“I “II 

.’ ; ‘, ” 
Dunng the.‘ex&vation .of’ trenches or pits at. ~a~~:rd~~s,:Yvaste,sites;. several health: and safety concerns 

:avation. Nrj- j&onnel. shall enter :any test pit ,or excavation.- over 
rid then .oiil$ under df&&‘supervision of a Competent Person {as 
r-t P -,ExcavationsJ !!Vhenever possible, all required chemica.1 and . )\ 
d using~the excavatorbucketdr other remote sampfino apparatus. 

arise .whicR ‘controJ, the method of exi: 
4 feet’ deep .exoept .a.s a tast resort, 1 aI 
defined fn 29 CFR .1929.650 of Subpa 
lithological samples should be coll@te 
If entrance is still required, all test pits or excav&.jhs:musist b” stabilized by bracing the. pit-sides using 
specifically designed wooden. or steel supp’ort~ strictures. 
exposed. to toxi& or explosive gases’ 

Personnel entering the’ excavation may be I 
and oxyg,eijYdeffdient environments. Any entry .may constitute a 

Confined Space and must ‘be done in conformance, wj 
substantial&r monitohng is required bt 

th aIt ,applicable regulations. ,tn these cases, 
?fore’ entry;:ai+fappropriate respiratory gear and protective ,clothing 

is mandatory. There must be at least t wo persons,presentat the immediate site before.entry bv one of.the 
investigators.. “’ ‘The. ‘reader shall refer 
29 CFR 191&134,,and 29 CFR 1910.146. 

to ?$$fA rsgulatiens 29 CFR 1926, 29 r?PR 1910.120, 
1’ :“, ,:, ” 

‘^ I 

1 

Excavati&s are generally not pra&iCal where,a.depth;,oi more than about 15feet is desired, and they are 
usually limitedtoafew feet below the. w&er tad~~~-in;some’cases,---~,,p~rnping system may be required to 
control water levels‘within the pit, providing that,pumped &ate, can be adequately stored or disposed. ff 
data on s$ifs $t .depths greater, than 15 feet,,;~re;~~~~ui~~d, the,data -are Lisu+ly obkined through test 
borings instead-of test pits: “,.-:.T 

“_/, ;, / ,. ;, 
‘,^ _ ,, 

! br’eught, toXie~~surface.~‘by excavation equjpment. This material, 
ned ~to~th$$su~a~,~mu~t be properly han&ed according to any I 

Ot961 ItP ’ Tetra Tech NUS, fnc. 
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Test pit; and trenches may be excavated by hand or by power equipment to permit detailed description of 
the nature and contamination 5f the in-situ materials. The size of the excavation wilt depend primarily on 
the following: 

l The~pu? pose and extent of the exploration. 
‘0 The’spa lee required for efficient excavation. 
l The chemicals, of concern. 
l The ectinomics and efficiency of available equipment. 

Test pits riormakty have a cross section that is 4 to IO feet square; test trenches -are usual& 3 to 6 feet 
,’ wide and m&y, be ‘extended for any length required to reveal conditions along, a specific lihe. The following 

table, whkh is based ori equipment efficiencies, gives a rough guide for design.tionsideration: 

Equipment Typical Widths,in Fe& 1’ 

Trenching machine 2 

Backhoe 2-6 

Track dozer IO ” 
-r”,.A, ,..,.-I*.. I ,n 

-OlQ&l;P Tetra Tech NUS, In 
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5.8.3 Sampling in Test Pits and Trenches 

5.8.3.1 General 

Test pits and trenches are usually Jogged as they are excavated. Records of each test pit/trench will be 
made as presented in’ Attachment C. These records in&de ptan and profile sketches of the t&t 
pit/trench showing ,materiaJs encountered, their depth and distribution in the pit/trench, and sample 
Jocations. These records also include safety.and sample screening information. 

intry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely necessary, and 
can occur only after all ap@icabJe He&h and,Safety arid OSHA requirements have been met. 

,I 

The finaf depth and type:of “sampJ+‘,oQtained from each test pitwill be determined at the time the test pit 
is excavated. Sufficient samples are usuaJJy obtained ahd anaJyzed4o quantify contaminant distribution as 
a function of depth for each,test pit. ~Addi~ionaJ.&mpJes of each waste phase and any fluids encountered 
in each test pit may also be collecj,e$ :,, _‘_ 

In some cases, samples of‘ soil mai be extr&t&d..f~om the .test pit for reasons other. than waste sampling 
and chemical .analysis; ,for instance; to, obttiin:. ge6tech0icaf. iritorhajion. ,&ch information would include 
soil types, &r&igfaphy, strength, $5, .and:c?p[d? th+&e:~iitail the collection of disturbed (grab or bulk) 
or refatitiely unditifurbed ‘(@tid-caeed ,or pushed/driv~ri)~,~~mples, which can ‘be tested for geotechnical 
properties. The p@p&e$. of su+,exploiatiqns ~ar6, .vee- &&Jar ?o those of shallow expJoratot$ or test 
botings, but @ten t&t pi?! ,offer a faster, morq&st-effecjive method of samplingthan installing borings. 

‘_. 

5.8.3.2 Samplins Eqtiidmeni. ‘. ...,’ 
,’ : ,, 

.The following equipment J& needed foi obtainin&am@Jes &$Y chemical or Qeot&chnicaJ analysis from test 
pits and trenches: , ,: ,’ : _ 

e Backhoe or other exbavating machine/y. 
i ,,.’ ‘. 

l Shovels, picks, hand &@ers, and staintess &.t&ei trowels/disfiosaible trowels. 

l Sample container ~~bocket tith. lc%king:Jid foi large sz$ples;.,appropriate. bottleware for Chemical or 
geotechnical ariaJysiS &mpJes.’ ” ‘, .:. 

l Polyethylene bags for’enolosing sainpie &itaineri; buck&s. 
.: 

* Remote sampler ‘&&Jsting of, to-foot se&o& cif steel ‘coriduit (1 -inch-diameter), hose cJamps and 
right angle ad?pter,@conduit (see,.AttaCh.tier% D$ I _. ;. 

5.8.3.3:’ : Sam&&Methods “. _‘,, :, 
/ 

,. I, 
i .,,_, 

,;. 
The kethods discussed iti:,ih& &@io&iefer, ip test p&srir;npJing .from, giade‘ level. 
reqifired,se&5e~tion’~.8,3,~.,: ,‘,‘,.‘, ‘,j : -‘: -. ,,;:. ,’ 

If test pit entry is 

. . : ,<-.: _,‘,” I,. 
,:‘, 

_’ ̂  I_ 
:*. .’ E&a&e trenizh C$‘J&$~evera’~ dep;th:i~~ei7:e.nt~,,l:Aft~~each,. increment,,, itie operaior wili wait M;h jle. 

“the sampJer‘irjsp~,~j~th felt. ~it~f~~~~gr&f~,,$%~f~ to~d~~~e:jf:conditibns &&a~propri$e for sarrjplibg. i 
(Mqnitdiing of iloJatlJes,;by ,?h~,SSO, @’ a@ be: us$d,;+~~:~~atuate’ th-ii! .need fdr -sampling.) Practical 
depth‘increments. rangefrom 2 tb-4 feet; .: .,. 1:. .’ 

.” 
_’ ,, ,: 

‘. .,, ., 
;. I ,i ~ 

_, ., 
. . 

IQsii/P T&a T&h. NW., I 
‘. ,.. 
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l The backhoe ope,rator, who witl have the best view of the test pit, will immediately cease digging if: 

- Any fluid phase or groundwater seepage.& encountered in the test pit. 
- Ariy drums, tither potential w&e containers, obstructions or utility lines are encountered. 
- Distinct changes of material are encountered, 

This action is necessary to permit proper sampling of the test pit and to, prevent a breach of safety 
protocol. Depending upon the cqnditions encountered, it may be reqirired to excavate more slowly and 
careftiliy with the backhoe. 

For obtaining test pit ‘samples from grade level,. the.following procedure shafl be followed: 

l Rem&e 4oose material to the greatest extent. possible with backhoe. 

o .$&ure walls of pit if necessary. (There is seldom any need to enter,a pit or trench which would justify 
the,i&xpen&e of shoring the walls. All ob&etvations and samples should be .taken from the ground 
surface.) 
.; ‘, ‘: 

l S&-$jes~f the te&,pjt.material are to be Dbtained either directryfrom.th& backhoe bucket or from the 
mat&t’otice it, has been.depo!.%ited on ‘ttie.‘g&und. I The samp!er.& Field Operations Leader directs 
‘“~~tt;e’,i~,~~lshoe.operatbr,t.~ rem&e materiai;!r~~,~he.~elected depth .5i location within the test pit/trench. 
Tj%,tjir$e~ is.‘br&ght.to the surfac&.‘a‘nd mov@ away froni tbg p&i The sampler and/or SSO then 
app@+is ihe bucket and monitors.. its kontents yifh, a photolonization .or flame ioniiation detector. 
ihe+ii$&s collected from the tieifter tif tQe.bucket or pile:and-placed in sample containers using a 
.d&doptaminat+I stainless steer trowel or dispbsabte spatyla. : 

::. 
:::. ^ 

l If a’.cotipoSite .sampte is ‘desired, several”d&p~hs~or locatibns within the pit/trench are selected and a 
btic$et.,is ‘fi@d ‘frc$n each area. It is‘ preferable ,tO send individual,‘ sample. bottles filled from each 
buck,et,to the, laboratory for composiiing ,under the more contiolled laboratory conditions. However, if 
&inpo&tifig in the field ‘is. required,’ &ch sample container shall be filled from materials that have 
be~t&nsferi.ed.into a mixing bucket atid homogenized,. Note that homoQenization/compositing is not 
tipptieable for samples ttj .be subjected to tidiati&organic analysis. 

‘,: ,” : .. 

l ..,!Jsihg i$e remote-sampler shown in AttachmeAt D, samples c& be taken at the ‘desil’ed depth from 
‘, ‘,‘the-s~d~:wali:or b&tom of the pit. The face @f the pit/trench shall first‘ be scraped (using a long- 

” hand@ shQvel:or hoe) to remove, the smeared’zone that has conlacted the backhoe bucket. The 
sar&le,shal~ then be collected direct& in;?‘the ,Sample jar, by scraping with the jar edge, eliminating 
the“&@ 0 utilize samplers and mirijmi?ing- the likeithood of’ cross-coritamination. The sample jar is 
th+‘$pped, -removed from the assembly, and packaged for shipment. 

,, I ‘.’ 

l CP~~lf?te,ddcumentation as described in SOPSAr6.3 and.Agachment C of this&P. 
,’ .,!I ~‘. 

., ! 

/ 
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l There is no practical alternative means of obtaining such data. 

l The Site Safety Officer and Competent Person determines that such action can be accomplished 
without tireaching site safety protocol. This determination wifl be based on actual monitoring of the 
pit/trench after it is dug. (iricfuding, at a minimum, measurements of volatile organics, exptosive gases 
and available oxygen). 

l A Company-designated Competent Person determines that the pit/trench is stable or is &de stable 
(by ‘grading the sidewalls or using shoring) prior to entrance of any personnel. OSHA reauirements 
must be strictty.ob$erved. - -- 

_ . 

ff these conditions are satisfied, one-person will enter the pifftrench. On potentiafty hazardous waste sites, 
this individual wilt be dressed in safety, gear as required bj the conditions in the pit. He/she wilt be affixed 
t9 a s&f&! rope and cotitinuousfy monitored while iri the pit. 

‘A second, individual will be fully dressed in protective clothing ‘including a self-contained breathing device ‘A second, indivic#ac will be fully dressed in protective clothing ‘including a self-contained breathing device 
atid on stzindby:d&ng afi pit entry operations. The individual entering the pit will remain therein for as. atid on stzindby:d&ng afi pit entry operations. The individual entering the pit will remain therein for as. 
brief % period as:practical, commenstirate with. performance of his/her work. brief % period as:practical, commenstirate with. performance of his/her work. After removing the smeared After removing the smeared 
$ohe,, timpjes:,shalf be obtained w$h:a decontaminated trowef or spoon. As an tidded,.pre&tititicin, it is $ohe,, timpjes:,shalf be obtained w$h:a decontaminated trowef or spoon. As an tidded,.pre&tititicin, it is 

,.; advisable to keep the backhoe bt@et. in the test pit when personnel are workitig below’ @ad&. ,.; advisable to keep the backhoe bt@et. in the test pit when personnel are workitig below’ @ad&. Such. Such. 
,’ per@tt-tet can eithey,stand in or near,the‘buck+ while performing sampf& .oper&ions. ‘In tfl6 event, of :a, ,’ per@tt-tet can eithey,stand in or near,the‘buck+ while performing sampf& .oper&ions. ‘In tfl6 event, of :a, 

i ,’ cave-$ they can either b& lifted clear in the bucket, or at jeast climb up Qn ttie backhoe ‘arm ‘to reach ;,’ cave-$ they can either b& lifted clear in the bucket, or at jeast climb up Qn ttie backhoe ‘arm ‘to reach 
sgfety., .: sgfety., .: 

‘_ ‘_ 

5.5.3.5 5.5.3.5 Geotechnicaf, SamDling” Geotechnicaf, SamDling” 

in addition to the equipmeni desclibed in Section 5.8.3,2, the followir$ equipment is needed f&r in addition to the equipmeni desclibed in Section 5.8.3,2, the followir$ equipment is needed f&r 
geotechnicaf sampfing: geotechnicaf sampfing: 

: ‘. : ‘. ., ., 
l l Soil sampling equipment, similar to ihat used in shaffow‘drifled boring (i.&, open tube sdmplers), which. Soil sampling equipment, similar to ihat used in shaffow‘drifled boring (i.&, open tube sdmplers), which. 

can be p&shed or driven into the’ffoor of the test pit. can be p&shed or driven into the’ffoor of the test pit. 

l Suitable driving (i.e., a sfedge,hammer) or pushing (i.e., the backhoe b&ket) equipment which is used 
A_ --I .-._- _ II- ----.-i-.. - -a- AA. ,-’ .I : : IO aavariCe me sampler tnm mesat. 

‘: _,’ 

[r Knives, spqtutas, and other suitabie devices for trimming hand-canied sample& 
.,_ 

l Suitable containers (bags, jars,‘t&&$ boxes, etc.), labels, wax,. etc. for hoiding and safely transporting; 
cotlected soil samples. 

,; Geotechnical- ecjuipment (pockei:~~netrometer. tot-vane, etc.) for field: testing cdffected &if sampfeb 
‘for cta&&cati6n and strength firijperties- 

_‘,. 

, f&t&bed grab!or. bufk~geotechnicat’ti,o~~s~mpleS may be &lfected for most, soils in Zhe same manner as-1 
‘. ‘coii-tparabfe soil samples fo r‘ch&&f:a~tifysis. These colfecJed sam@s ti&y be st5red inj&$z or pfasti& 

lipe$ sacks (f+rger,&mples), whiG~‘:;iriff:te~e.their moisture content.. ‘%mafler satiDles of:this t\ioe .&6. 
‘~usuatly test@ for their index ~t-$&t~~ & 20 &d in”.soil identification. ani b&sificati& .&if@, I&&‘: h 

‘1 ~!$q~@&‘~re usu&~y,r&q~i@ to ~~~~~~~~~~~~~~~~~~~~~~~~ I,. ’ 
’ ,’ < -.u -;, ,$lk:~ 

” _,, ,, * .,‘,.,,.I,, 
.’ .’ T ,. ‘_ ., ,‘: 

, ‘V’, , ,I, i ,, :’ ,, ;.. _; ,I 
.: R,&f@ftiefy undist&bed samples a&Uti&&& extracted in coh&ive &its us&g open &be. s&i-&&s, and ” 
such samples are then tested ,,i~‘:,a .‘@+ot&hnic$ ‘laboratory for their’ ‘strerigth, perme&ifi& and/or” 
$ompressibifity; ihe technique&,for:‘@i@$tcting &d preserving such s+npfes ae,iirnif+- td those itsed in’ 
,performing Shelbk tube satipling i&boi&gs, %epi that& sampk& .is’ advanced by h&n&’ or backhoe, 

361 i/P Tetra Tech NUS 
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rather than by a drill rig. Also, the sampler may be extracted from the test pit by excavation around the 
sampler when it is difficult to pull it out of the ground. - If this excavation requires entry of the test pit, the 
requirements described in Section 5.8.3.4 of this procedure must be followed. The open tube sampler 
shail be pushed or driven verticalYy into the floor or steps excavated in the-test pit at the desired sampling 
elevations. Extracting tube samples horizontalfy from the walls .of the test pit is not appropriate, because 
the sample will not have the correct orientation. 

A sledge hammer or the backhoe may be used’ to drive or push the sampler or tube into the ground.. 
Place a piece of wood over the top of the sampler or sampling tube to prevent damage during 
driving/pushing of the sample. Pushing the sampler with & constant thrust is always preferable to driving it 
with repeated blows, thus minimizing ,disttirbance to the sample. If .the sample cannot be extracted by 
rotating it at (east two revolutions (to shear off the sample at .the bottom), hand-excavate to remove the 
soit from around the sides of the sampler.. If hand-exbav+ion requires entry’ of the test pit, .the’ 
requirements in Section 5.8.3.4 of this procedure must be followed. Prepare, label, pack and transport the 
sample in the required manner, as described in SOP 9%6.3 and SA-6.1. 

5.8.4 Backfilling of Trenches and T&t Pits, 

All test pits and excavations must be either backfilled; ctiveied,‘ ?r otherwiSe protected at the end of each 
day. No excavations shall remain open duhng non-working h@rs,unfess adequately covered or othennrise 
protected. ., 

Before -backfilling, the onsite crew shall ph.otograph &ll..s&ificant features exposed by the test .pit and 
trench and shall include in the photograph a scale fp $h&’ dimensiotis. Photographs of test pits shall be 
marked to include.site number, test pit number, depth, ck$$ription’ of feature, and date of ,photDgraph. In 
addition, a geologic description of each photograph shall;be$itered in the site logbook. AU photographs 
shall be indexed and maintained as part of the project file,fiir future reference. 

After inspection, backfill material shalt be returned to the pi.under the direction of the FOL. ,. 

If a low permeability layer‘is penetrated (resulting in: grouniwater fbw.from an upper contaminated flow 
zone into a lower uncontaminated flow ione), backfill m&&al must represent original Gonditions~or be 
impermeable. Backfill could consist Of a soil-bentoni@ n& prepared in a, proportion specified by the FOL 
(representing a p&rmeability equal to or less than origina~,~~nditiqns). 
soil and graded to the driginal land contour. 

Backfill, can ti covered by ‘%Jean” 
Reveg&ati&ti‘&.th& disturbed area may aiso be required. 

: : 
5.9 Recor’ds 

., 

The appropriate sample log sheet (see Attachment .A ,{f this SOP) must be completed by the site 
geoiogistlsampler. Ail soil sampling Jocations shouM ‘de~&&m&nted by tying in the location of two or 
more nearby permanent landmarks (b&ding,. teleljhone:;Ij,oie,:fe,nce, efc.) or obtaining GPS coordinates; 
and shall be noted on the appropriate;sa~pl&log’shB&,ti,:s&~rhap, or field-notebook, Stirveyinb hay also 
be necessary, depending on the project requirements: .‘: ), ,. ‘, 

Test pit logs (see Attachment C of this SOP) s$aH ‘c&&$ti~&~ke&h of ,pit,conditions. In addition, at least 
one photograph .with a scale for comparison shall .b$;taken:of each, p‘it. -Included irr ttie .photograbh. sh& ,’ 
be a card showifig the test pit number. BoreI-@??, @sIpi@” arid- t&n$es shall be logged bjr- the’field 
geologist in accordance,@?h SOP,;GH-1.5: ‘,’ ,.: ., ’ ,,,:, C’ :‘ :‘(_ 2 

; ,, a,;_,,’ 

Other data to be recorded in the field fogbook incrude,t;;e.fclu,,in,i~~i~~~ I ” 
..“,. 

l Name and location of job. 
l Date of boring and excavation. 

Tetra Tech NUS. Inc. 
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l Approximate surface elevation. 
l Totat depth of boring and excavation. 
l Dimensions of pit. 
l Method of sample acquisition. 
l Typeand size of samples. 
l Soil and rock descriptions. 
l Photographs. 
l Groundwater ievels. 
* Organic gas or methane levels. 
0 Other pertinent information, such as waste material encountered. 

_‘_ 
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ATTACHMENT A 
SOIL & SEDIMENT SAMPLE LOG SHEET I 

J _ J Tefralech NU$ Inc. SOIL & SEDiRAENT SAMPLE 1OG SHEET 

Page- of _ 

_ Sample ID No.: 
-i- Sample Location: 

r.--_-*_a n... 

Projecf site Name: 
Pmjecf No.: 

aamp? Dyz 
u Surface Soii C.O.C. No: 
0 Subsurface Soil. 
0 Sedimenf Type of I 

‘.’ 

,,_ ‘.’ 

,, 

:,’ 
; L ., 

,’ ,‘,.‘. $, 
.I 
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1.0, PURPOSE 

Decontamination is the process of removing and/or neutralizing site contaminants that have contacted 
and/or accumulated on equipment. The objective/purpose of this -SOP is intended to protect site 
personnel, general pubfic, and the sample integrity through the prevention of cross contamination onto 
unaffected persons or areas. It is further intended through this procedure to provide guidelines regarding 
the appropriate procedures to be followed when decontaminating- drilling equipment, monitoring well 
materials, chemical sampling equipment and field analytical equipment. 

2.0 SCOPE 

This procedure applies to all -equipment including drilling, equipment, heavy equipment, monitor-kg well 
materials, as well as chemical sampting andfield analyticai equipment decontamination that may be used 
to provide access/acquire environmental sampfes. Where technologically and economically feasibfe, 
single use seated disposable equipment wilt be I employed ‘to minimize the potential for cross 
contamination. This procedure also provides generafreference information on the control of 
contaminated materials. 

3.0 GLOSSARY 
: 

m - For decontamination of. equ/pment,when sampling for trace. tevefs of inorganics, a- 10% solution of 
nitric acid in deionized water should be used. Due’ to’ the teaching .abiiity of. nitric acid, it should not be 
used on stainless steel. 

.,I 

Alconoxlliauinox - A brand of phosphate-free laboratory-grade detergent. 
.( 

Decontamination Solution - fs a spfution selectedlidentiiied within the He&fth, and Safety Plan or Project- 
Specific Quality Assurance Plan. The solution is selected and employed as directed by the project 
chemist/health and safety professional. 

Deionized Water (01) - Deionized water is tap water that has been treated by passing through a standard 
deionizing resin column. This water may also passthrough additionat filtering media to attain various 
levels of analyte-free status. The Dt water should meet-CAP and NCCLS specifications for reagent grade, 
Type I water. 

Potable Water - Tap water used from any municipal water treatment system. Use of an untreated potable 
water supply is not an acceptable substitute for tap water. 

Pressure Washing - Employs high pressure pumps and nozzle configuration to create a high pressure 
spray of potable water- High pressure spray-is employed, to remove sofids. 

Solvent - The solvent of choice is pest&de-grade lsopropanol. Use of ‘other solvents (methanol, acetone, 
pesticide-grade hexane, or petroleum ether) may be. required for particufar projects or for a particular 
purpose (e.g. for the removat of concentrated wastej,“‘Qnd must be justified in the project planning 
documents. As an example, it may be necessary. to .dse hexane when analyzing for trace levels of 
pe$ticides, PCBs, or fuels. In addition, because many,of. these solvents are not miscible in water, the ,’ 
equipment should be air dried prior to.use. 
construction .materials. 

So@ents should not be used on PVC equipment or well- : ,,__, 
:, ,. ;:. 

Steam Pressure Washinq --This methob.employs a high pressure spray of h,eated potable water. This 
method through the application of heat provides for the removal ‘ofvarious organic/inorganic compounds, 

L: 
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4.0 RESPONSIBILITIES 

Proiect Manaaer - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 

Field Operations’ Leader (FOL) - Responsibte for the onsite verification that all field activities are 
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by.the 
approved project ptan(s). 

Site Health end Safatv Officer (SHSO) - The SHSO exercises shared responsibility with the FOL 
concerning decontamination effectiveness. AH equipment arriving. on-site (as part of the equipment 
inspection), leaving the site, moving between locations are required to go through a decontamination 
evaluation. This is accomplished through visual examination .and/or instrument screening to determine 
the effectiveness of the decontamination process. Failure to meet these objectives are sufficient to 
restrict equipment from entering the site/exiting the site/ or moving to a new tocation on the site until the 
objectives, are successfully completed. 

5.0 PROCEDURES 

The proce& of .decontamination is accomplished through the removal of contaminants, neutralization of 
contaminants, or the isotation of contaminants: tn order to accomplis,h this activity a level of preparation is 
required. This includes ‘site preparation; equipment setection, and evaluation of the process. Site 
contaminant types,. concentrations, media types, are -prim&y drivers ‘in the selection of the types of 
decontamination as well as where it will be conduoted. For. purposes of this SOP discussion will be 
provided,doncerning general environmental investigation procedures. 

The decontamination pro&sses are typically employed at: 

* Temporary Decontamination Pads/Facil,ities 
e Sample Locations 
o Centralized Decontamination Pad/Facilities 
0 Combination of some or all of the above 

.The following discussion represents recommended site preparation in support of the decantamination 
process. 

5.i ,’ Decontamination Design/Constructions Considkations 

5.1 .l’ Temporary Decontamination Pads 

-Temporary decontamina6.on pads-are constructed at satelfite:tocations in support of temporary work sites. 
These structures are generally constructed to support the decontamination of heavy equipment such as 
,dril&,rigs and earth movfng~~equipment but can be employed for smatlerarticles. 

The purpose of the dedontamination pad is to contain wash ,$a$& and potentially contaminated soils 
generated during decontamination procedures. Therefore; constru&on ef,these, pads ‘should take into 
account the followin$j konsidkratiotis 
_:‘_‘. ‘_’ 

,. 
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Subject DECONTAMINATION OF FIELD 

EQUIPMENT 

l Site Location -The site selected should be within a reasonable distance from the work site but should 
avoid: 

- Pedestrian/Vehicle thoroughfares 
- Areas where control/custody cannot be maintained 
- Areas where a potential releases may be compounded through access to storm water. transport 

systems, streams or other potentially sensitive areas. 
- Areas potentiatly contaminated. 

l Pad - The pad should be constructed to provide the fotlowing characteristics 

- Size - The size of the pad should be sufficient. to accept the equipment to be decontaminated as 
well as permitting free movement around the equipment by the personnel conducting the 
decontamination. ” 

- Slope - An adequate slope will be constructed to permit the,colle&on of the water and potentialty 
contaminated soils within a trowgh or sump constructed at one,end. The collection point for wash 
waters should be of adequate distance that the decontamination workers do not have to walk 
through the wash waters while completing their tasks ” 

- ,Sid.e&alls 7 The sidewalls should be ,a minimum ‘of 6-inches,. in height to provide adequate 
containment for wash;.waters. and s&IS.. If !&ash represents a potential problem, spfash guards 
shoufd be constructedto controt otierspray. Sidewalls ‘maybe,. constructed of wood, inflatables, 
sand bags, etc. to permit containment: ” g ‘: 

- Liner - Depending on the types of equipmentand the dec’ontamih&ion method the liner should be 
‘of sufficient thickness to provide &puncture resistant barrier between the decontamination 
operation and the unprotected environment. Care’,&hould be taken to examine the surface area 
prior fo placing theliner to remove sharp a,rticles (sticks, stones, .dobris) that could puncture the 
liner. Liners are intended to form an impermeable barrier. ,The thickness may vary from a 
minimum recommended thickness of 10 mil to 60 mil. Ac@eving.the desired thickness maybe 
.achieved through layering ,lighter constructed’ materials. 4t should be. noted that various materials 
(rubber,. polyethylene sheeting)’ become slippery’ when wet.;To. minimize this potential hazard 
associated With a sloped liner a light. coating of sand ma@e applied to provide traction as 
nec.essary. _‘_ ” 

,‘, 

,.-. W,&h/drying Racks i Auger flights,, 8rill/&ve: rods requjre. racks positioned off of the ground to 
permit these articles to ‘be washed, drained; and’dried $&rile secured from falling during this 
process. A minimum ground clearance of 2-feet is recommended: 

- Maintenance - The work area. should be,perio&ally cteared of standing dater, soils, and debris. 
This, actionwill,aid in eliminating slip, trip, and fallhazards;, in addition, these articles will reduce 
potential .‘backsplash and ‘cross conf&mination. Hoses ~&houldbe gathered when not in use to 

: eliminate potential tripp”ing tiaiards. ” . . 

51-i.2 ‘I 1, pecontaminatiori‘.ActivitieS at Drilr Ri&DPT. Wits 
: ,, ; .~, ,. 

,’ ,_ _’ ., .,,, 
: 

During, &rbsuifa& samplin&adtiviti& in@ud&g.~dr&i~ And direct ‘p&h: activities decontamination of drive 
rods; ‘Madro:,Core.Samplers;‘splii spoons; etc. aretypicaiiy co;;ducted &an &ea adjacentto the operation. 
Decontamination is’ generally accomplished usjng a “soap/v&r ‘&$h~‘,and r&se utitizing buckets and 
brushe$i Tms arearequires sufficient prep&ation to aocomplish’the decontamination objectives. 

_’ 
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Buckets shalt be placed within mortar tubs or similar secondary containment tubs to prevent splash and 
spills from reaching unprotected media. Drying racks wilt be employed as directed for temporary pads to 
permit parts to dry and be evaluated prior to use/reuse. 

5.1.3 Decontamination Activities at Remote SampEe Locations 

When sampling at remote locations sampling devices such as trowels, pumps/tubing should be evacuated 
of potentially contaminated media to the extent possible. This equipment should be wrapped,in plastic for 
transport to fhe temporary/centralzed,decontamination location for final cleaning and disposition. 

5.2 Equipment Decontamination Procedures 

The following represents procedures to be employed for the decontamination of equipment that may have 
contacted and/or accumulated contamination through site investigation activities. 

52.1 

5.2.1.1 ,_ 

Mo&toring Well Sampling Equipment 

Groundwater samptins pumps - This includes pumps inserted into. the monitorina well such 
as Bladder pumps, Whale pumps, Redi-Fto. reusable baiters, etc. 

‘\ 1) Evacuate to the extent possible, any purge water within the pump. 

21 Scrub using soap and water and/or steam clean the outside of the pump and tubing, where 
applicable. 

Insert the pump and tubing into a clean container of soapy water. Pump a sufficient amount of 
soapy water through the pump to flush any residual purge water. Once flushed, circulate soapy- 
water through the pump to ensure the internal components are thoroughly flushed. 

,,4) Remove the pump and tubing from the container, rinse external components using tap water. 
Insert the pump and tubing into a clean container of tap water. Pump a 6ufficienf amount of tap 
water through the pump to evacuate all of the soapy water (until clear), 

Rinse equipment with pestioide .grade isopropanot 

Repeat item #4 using deionized water through the hose to ftush out the tap water and solvent 
residue as applicable . 

7) Drain residual deionized water to the extent possible, aiiow components to air d’ry. 

..8). Wrap pump in atuminum foil or a clear clean plastic bag for storage. 

5.2.1.2 Electronic Water Level Indicators/Sounders/Tapes 

Duri&,water level measurements, r&sing with the extracted tape ‘and, probe ,with de&&ad: water and 
,., :wiping the surfaCe~of the extracted tape is acceptable.,However, periodiclfull ,$econtaminafion should be 

,‘=“+iconducted as indicated below. : 
9. ‘. < 

‘. ,.I I 
,‘,, ‘_ J 

_; 

t - The solvent should be employed when samples contain oil, grease; PAHs;‘PCBs, ,and other hard to 
remove materials. If these are not of primary concern, the sofvent step. may be ‘omitted.’ In addition, do 
not rinse PE, PVC, and associated tubing with sotvents. 

.,,. 
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1) Wash with soap and water 
2) Rinse with tap water 
3) Rinse. with deionized water 

Note: In situations~ where oil, grease, free product, other hard to remove materials are encountered 
probes and exp&d tapes should be washed in hot soapy water. 

5.2. t .3 Misceltaneous:Equipment 

Miscellaneous equipment .inctud/ng analytical equipmerit (water quatity testing equipment) should be 
cleaned per manufa&urer$ instroctions. 
rinsing with- tap and deionized water. 

T,his generally includes wiping down the sensor housing and 

Coolers/Shipping Corttdine~~~employ~d to ship samples are received from the l&in .a variety of conditions 
from marginal to extremelypoor. Coolers should be evaluated prior to use for 

l Stru&ral integriti 4 Coolers missing handles or having breaks within the outer housing should be 
removbd and not ,used; ;‘N.otify the‘ laboratory that the risk of shipping samples wit! not be attempted 
and, request a ‘yeptaeebent unit; 

‘_ 

* Cleanliness : P;s per;pro@ol oh!y‘vql&tile organic samples are accomp&ed by a frip blank. If a 
cooler’s clea@ine.$&‘, is jri ‘questio? (visibly dirty/stain&d) or asstiated .with’ noticetible odors it should 
be decqntaminated,prioF to use. I. ‘,‘ 1.’ ,; _’ 

I)- Wash with Soap @-@w&t& 
2) Rinse with tapwater 
3)Dry ‘-,,, 

tf these meas&esIf&il -tq clean-the coote; to.an acceptable.tekei, rem&e the unit frdm use as a shipping 
container and notify th@ labtjratory to provid& a repfac&ment’unit. 

5.2.2 
__ .., 

ihis includes any &tiori~,of ttie drill rig,&at is over the borehote including auger fights, drill stems, rods, 
and associ&ed to+ing ,that vir(>uld &xtend over. the borehot+ :TKis procedure is to be employed prior to 
initiating the driJling/samp!ing ,activity, then between locations. 

,‘, _* 

i.) Remove. &soit8to ihe extent poSsibte using shovels, scrapers; etc. to. remove foose &its. 
21 Through a csrbbi&tion of &rubbi,ng’ using soap and waier.and/or steam cleaning remove visible 

dirt/soils. ;‘-: 
3). Rinse with tap water. ; 

Rinse’equ@m$nt with pesticide‘ gra&e isopropanof ’ 
I 

4) i 
,5) *., 

61 
To the exJer$p,o$bje aflaw components td,air dry. 
Wrap’or cdterequipment in clear plastic u&fit is time to be used. * r. 

5.2.3: 

_“, 
_ ‘.‘? :<,‘ ‘_,,: 

This.. co&$6 .of, ~&i~::&i$i& :$qti$r&e$ includifig ‘but riot &&& ‘& i&&f, hugers, stai&e+, ‘steel 
tr&&/spoons. b@&, @%fg&, sco&pti, spJit spbo&; M&ro Core &&mpiers,, et& .’ 

,;_‘. 
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1) 

2) 

’ Remove all soils to the extent possible. 

Through a combination of scrubbing using soap and water and/or steam cleaning remove visible 
dirt/soils., 

3) 

4) 

5) 

61 

7) 

Rinse with tap water. 

Rinse equipment with pesticide grade isopropanoi 

Rinse with deionized water 

To the extent possible allow components to air dry. 

,lf the device is to be used immediately, screen with a PID/FtD to insure all solvents (if they were 
used) and trace contaminants have been adequately removed. 

8) Once these devices have been dried wrap in aluminum foil for storage until it is time to be used. 

5.3 Contact Waste/Materials 

During the course of field investigations disp&able/single use equipment becomes contaminated. These 
ite,ms.include tubing, trowels, PPE (gloves, overboots, Splash suits, etc.) broken sample containers- 

,, 

With, the exception of the broken glass, single use articles should be cleaned (w&shed -and. rinsed) of 
visible materials and disposed- of as normal refuse. The exception to this rule is that extremely soiled 
materials, that cannot be cleaned should be containerized for disposal in accordance with applicable 
federal state and I&al regulations. 

5.3.1’ Decontamination Solutions’ 

All. waste. decontamination solutions and rinses must be assumed to :contain the hazardous chemicals 
associated with the site unless there are analytical or- other data .to the contrary. The waste solution. 
volumes could vary from a few gallons to several hundred g&llons in cases where large equipment 
required~cleaning. 

Containerized waste rinse solutions are best stored in 55gallon drums (or equivalent containers) that can 
be sealed until ultimate disposal at an approved facility. These containers must be appropriately labeled. 

. 
5.4, Decontamination Evaluation 

‘Determining the effectiveness of the decontamination process will be accomplished :in the following 
m&nner 

l Visual Evaluation - A visual evaluation will’be’ conducted to insure the removal of particulate matter. .’ 
‘Th&,will be done to insure that the washingiiinsing process is working as .intended.. 

,. : 

‘0 tn&ume*t Screening - A PID andior,. an FID should be ,use& ,to .evaluate the; presence of, the, 
c&taminants br’sofvents used in the;oie&ning: process.- The air intake ,of the .instrument ‘&hould be 
passed, over the article to .be evaluated. ,.“A. positile,detection”requires ‘a repeat ‘the decontamination. ‘,. 
prodess. It should be noted that the. instrumeht scan is :onty viable if the confaminants are de&table 
within the instruments capabilities. ., 

., 
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0 Rinsate Blanks - It is recommended that Rinsate samples be collected to 

- Evaluate the decontamination procedure representing different equipment applications (pumps 

I 

versus drilling equipment) and different decontamination applications. 

- Single use disposable equipment - The number of samples should represent:different types of 
equipmentas welt as different Lot Numbers of single,use articles. 

The collection and the frequency of collection of rinsate samples are as follows: 

l Per decontamination method 
l Per disposable article/Batch‘number of disposabIe articles 

It is recommended. that an .initial rinsate sample, be collected earfy in the project to ensure that the 
decontamination process is functioning properly and in an effort to ‘avoid using’ a contaminated- batch of 
single use articles. It is recommended that a fofloti up, sample be collected,during the execution of the 
project to insure those conditions do not change. Lastly, r&ate samptes.coilection may be driven by 
types of and/or contaminant leveis. Hard to remove contaminants, oils/greases, some PAHs/PCBs, etc. 
may afso support the collectionof~~additionaf rinsates due to the obvious challenges to the decontamination 
process. This is a field consideration to be determined by the FOL. 

,’ 

. 

, ” 
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1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be.,used in handling environmental samples 
submitted for chemical constituent, biological, or geotechnicai analysis. Sample chain-of-custody 
procedures and other aspects of field documentationare addressed in SOP SA-6.3. Sample identification 
is addressed in SOP CT-04. 

2.0 SCOPE 

I 
I 

This ,procedure describes the appropriate containers to be used for samples’ depending on the analyses to 
be performed, and the steps necessary toprese’rve the, samplea when shipped off site for chemical 
~rw.l.Z&” I 

Hazardous Material - A &b&an& or 
Transportation to be ‘capable of posing ani.unre; 
transported in commerce, and. whidh ,h,a% been .:I 
hazardous substances, hazardous tiastes;‘manne .p 
as materials designated as hazardous. under ihe -‘pr( 
meet the defining criteria.for haz;zrd,ct~sses.and.d/vi 

‘adopted DOT “hazardous materiats” ati IATA “,D&$j~ 

Hazardous. Waste - Any substance ,,.fis 

matenal’..v$$h’ h&, been determined by the Secretary of 
%sona,bl.e~~‘risk to. heafth, saiety, and property when 
so .desr,gnata&,, Under 49 CFR, the term includes 
tollutante, ,and efevated temperature materials, as well 
@sions of ,@ 7’2.3 ill,, and $3 72.102 and materials that 
sionti inPai-t !73: With efight modifications, tATA has 
>&& &)&se” ; ,’ 
,.‘, 

,.;. ,, .:. _’ ,_ 

characterized as ignitable, corrosive, reactive;‘:or ti 
Proc..&rre, TCLP, analysis) as, epecified uhdar .,4 

;t&$::.in ., $,6 CFRl Subpart D (jr261 SO et seq.), or other&ise 
o$c .(as defined’ by Toxicity Characteristic Leaching 
:6 CFR; Subpart C (y261;20 et seq.), that would be 

subject to manifest requirements spec%ed:in 4O’qFR 262.. S&h substances are defined and regulated by 

I: 

EPA. ,’ 
, : <’ 

,’ 

Markinq - A descriptive name, identification‘, number,, instructions, cautions, weight, specification or UN 
mark&or r?ombination thereof required on outer. packaging of ,hazardous materials. 1 

; _I’ I, _, 
n.o.i ~Not~othe~fse indicati.d (may be used:$&&angeably w$h:n.o.s.). ,-;,. 1 ., 

.’ ._. 

Packaaing -’ A receptacle’ and any other 
minimum packaging requirements of ‘49 $ 

‘&ipon.e& or. m8terials necessary for tiompfiance. with the 
XRr~74;“ii&luding’ iontainers (other than freight containers or 

overpa+s), portable tanks, c&-go tanks, ta nkcars; ‘and, mutt&unit-tank-car tanks to perform a containment 
fu~ctionGvtiot@rmance with the minimurn,jja~~~g~g,~~~~~rern~~ts~~f,49I3FR 17324(?) &‘(b). 

__, ‘,,“p ,I^. ,. 

Placard : &@-coded,, pi&o&l sign which 
I 

on theside of a v,ehide transporting certain 
d&i&&e t&&l,ela& symbol and,name’and which is placed 
I’.ha&$.j& ;;;&&& ‘, 

: .‘: . . . I 

n.o.s. - Not otherwise specified. 
.. ,, ,, 
.‘, .,,, ._, .‘, .: 

.,L ,,..‘, :” 
,I ‘, 

., .,.‘_ 1 
_, ,, ., 

ii1961 l/P ,’ 
Tetm Tech NUS, Inc. 

( : 
,’ 

_. 
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Other Presetwtives 

0 Zinc Acetate 
* Sodium Thiosulfafe _ Na2S203 

&611/P Tetra Tech NW, 1” 
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changes that inevitably take place after the sample is coffecfed. Preservation techniques are usuaffy 
limited to pH control, chemical addition(s), and refrigeration/ freezing (certain biofogicaf samples onfy). 

5.2.1 Overview 

The preset&ion techniques to be used.for various anafytes are listed in Attachments A and 8. Reagents 
required for sample preservation wiif either be added to ttie samplecontainers by the laboratory prior to 
their shipment to the fiefd or be added in the field (in a clean environment). Onfy high purity reagents shall 
be used for preservation. In general, aqueous samples of,fow-concentratfon.organics (or soil samples of 
low- or medium-concentration organics). are coofed to,. 4°C. Medium-concentration aqueous samples, 
high-hazard organic ‘samples, and some,. gas samples are :typicafly not preserved. Low-concentration 
aqueous samples for metals are acidfffed with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are notpreserved. tow- or medium-concentration soil, samples for metals are 
cooled to 4°C whereas high-hazard sampfesare notcooled; :. _. 

The foftowing subsections describe the procedures for p&paring and adding chemical preservatives. 
Attachments A and B indicate the specific anafytes which requirethese preservatives,’ 

,. 

The FOL is responsible forensuring that an%&~rate Cfiemidal:fnventory is created end maintained fdr all 
hazardous chemicals brought to,fhe work site~&ee Section 5 Of tfie TtNUS Health and Safety Guidance 
Manuaf). ~Furfhermore, the.FOLmust ensure that a corresponding Mate&f Safety Data Sheet (MSDS) is 
collected for every substance: entered on the&e Chemii\a. Inventory; ‘and that ail persons usinglhandffngl 
disposing of these .&bstances rev@ .the, appropri&e. MSDS:for &bstances they will \niork wftfh. The 
Chemical Inventor-y and the MSDSsniust be maintained af each Work site in a location and-mannet where 
they are readily-accessible toaff personnel. : : ,, ,, ‘, ,, 

5.2.2 Preparation and Addition of~Reag@& ‘, 
‘_ ., ‘. 

,Addition of the follo\niing’acfds or bases maybe speciffed~for.sampfe preservation; these reagents shall be 
analytical reagent (AR) grade or p&r and .shaff.be diluted to the required concentration %ith deionized 
water before field sampling commences. ~To avoid uncbntrolfed reactions, be sure to &fd &id to. water 
(not vice versa): -A dffutfons guide is p~rovidedbelow, . _~ j 

AcicWaso * ’ Ditution :: .,,’ : Concentration Estimated ’ 
:- Amount. 

., . . \ ‘, I,,. Required for’ 
,; ,, ,’ Preskfatidn : 

Hydrochloric AcfdjHCI) 6N. 5-10 mt ,, . ‘I partconcentrated HCI: 1. p&t 
~dou&&&t--’ ‘-r-L-r--A..‘..-a-2 

, : 
., 

Sulfuric Acid (HZ,%&) 1 pat-f con& 
: i.- L.9 

The .arnounts required :fqr pr&$vatiijti shown ‘inthe- 
preservative and addftion of, the ‘pre.$e~atfve .tc 
sample is inifiaffy at pH.7, is, poorly, buffet 
v&-y, more preservdtive rnav,be t-e&ire 
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l Pour off 5-16 mL of sample into a dedicated, clean container. Use some of this sample to check the 
initial sample pH using wide range (O-14) pH paper. Never dip the pH paper into the sample; always 
appfy a drop of sample to the pH paper using a clean stirring rod or pipette. 

T Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
inverf gentry several times to mix. Check pH (as described above} using medium range pf-f paper (pH 
O-6 or,.pH.:?.5-14, as appffcabfe). 

l Cap sample:bohfe and seal securely. I 
__’ 

Additionaf oonsideretions are discussed below: 

l Totest’if ascorbic acid must be used to remove oxidizfng agents present in the sample before it ‘can 
be properfy~preser$edj pface a drop of sample on Kf-starch paper. A blue color indicates the need for 
ascorbic,,acid addition. 

‘. .Rk, 
If required; .add a few,-crystals‘ of ascorbic acid to the sample and retest with the ,Kf-starch paper. 

peat untff &drop of sample produces, no cofor on the Kf-starch paper. Then add an additional 
.0.6..$rams’of,ascbrbic acid per each liter of sample volume. 

r. 
$@-rtinue v&h proper base preservation of the sample as described above. ,I 

.‘_ _( _’ 
., ‘_ ‘. ‘. 

i Sampfesfdr sulfide anafysis must be,treated by the addition of ,4 drops (0:2 ml) of 2N zinc acetate 
solution per 100, nil, of sampI,e. 

The 2N zfnc &eftite solution is made by,dissofving 220 grams of zinc acetate in 870 t-&of doubfe- 
2 d&tiffed, deioniied water to make ? liter ef scfution. 
,_ ,’ ’ ,. 

” The&mple pH is then raised tc 9 using the’NaOH. preservative. 

0 ‘. Sodfum thiosuffate must be added to remove residual chlorine from a sample. To test the sample for 
,reskfuaichlorfnk~ usea.ffefd test kit specially made for this purpose. 

-T I’ .’ 

,: ,: If residual chlorine ‘is present, add 0.08 grams of sodium thiosuffate per liter’ of ‘&nple.‘td remove the 
,resibaaf chlorine. ‘_.‘,_; ‘_ “. ,’ 

Continue wfth proper acidification of the sample as described above. 
:, 

‘Pbr ~bfologfc&i Samples,’ IO”/0 buffered. formafin or isopropanof may, also, be required for preservatfon. 
Qu~~~o~~,,,regardirig’ preeetvation requirements should be resolved through communication with the ;“. T’.. /.,_, . >; . . ‘- : 

I 

Tetra Tech NUS, Inc. 

., 
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0 To perform filtration, thread the tubing through the peristaltic pump head. Attach the fitter canister to 
the discharge end of the &con .tubing (note flow direction arrow); attach the aqueous sample 
container to the .intake end of the silicon tubing. Turn the peristaltic pump on and perform fiitratian. 
Run approximately 100 ml of sample through the filter and discard prior to samtile collection. 

l Continue by preserving the. filtrate ‘(contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packaqinq and Shipping 

only employees who have successfully completed the TtNUS “Shipping Hazardous Materials” training 
course are authorized to package and ship hazardous substances- These trained individuals are 
responsibfe for performing shipping duties in accordance with this fraining. 

Samples collected far shjpmerit fr0m.a site shall be, classified as either e’nvironmental or hazardous 
material samufes, Samples froms.drums containing materials other than fnvestigative Derived‘ Waste 
(IDW) and ..sampfes obtained .from .waste piles ,or buik stdrage tanks are generatfy shipped. “s hazardous 
materiafs. A distinctiqn’,must be m&de b&weeh the two types of samptes;in order to: 

l Determine appropriat&,pro&dures for trtinsportation of samples (if there is any doubt, a,.sample shalt 
be contiidered ‘hazard&s ahd shipped accordingly.) 

* Protect .the he&h and Safety &+m$p@, and laboratory personnel receiving the samples {speck4 
precautions are used by the,shipper and at laboratories when hazardous materials are received.) 

Detailed procedures far pack@ing environmental sam&&, are outlined in the remainder of this s&t&t. 
I 

5.4.1 En&ron&nW SampjeS 

Environmental &amples.are packaged as follows: 

~ l Place prqperly identified sample contairier,‘with lid securely fastened, ‘in a plastic bab (e.g. Ziploc 
baggie), and seal the Fag. 

. . 

l Piace sample in a cooler cFnstru@ed oi sturdy material which has, been lined.with a large,,‘pfastic bag, 
{e.g. “garbage” bag). Drain plugs on caoFers must be taped shut. . . 

l Pack with enough cusf$&i& materials.such as bubble wrap (shoqiders of bottles must be iced if 
required) to minimize th.e’,pdssibifity bf the container breaking.‘ ” 

l ff cooling is required (se&tchments A and B),. pface ice around Sampi&cont&&r shoulders, and dn 
top d packing materiaj.($nirhtim of 8 p& 

‘0 

unds of i&,for a medium-siz~:co@r). 

. 

form’shbuld then, siat&-&ti.&?n$ tiotiters 

l Ciose and seal o&side of +&l&r as&scribed 4n SOP SA-6.3. Signed cu&dy seafi ‘m,tisf .be used. 

L 
0’ 19611/i=’ 

‘_ 
,’ 

Jetra Tech NUS, Inc. 
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Cooleys must be marked as containing “Environmental ,Samples.” Cooleys must be marked as containing “Environmental ,Samples.” The appropriate side of the container The appropriate side of the container 
must be marked “This End Up” and arrows placed appropriately. No DOT marking or labeling is required; must be marked “This End Up” and arrows placed appropriately. No DOT marking or labeling is required; 
there are no DOT restrictions on rriode of transportation. there are no DOT restrictions on rriode of transportation. 

American Public He&h Associatiori, 1981., American Public He&h Associatiori, 1981., Standard Methods for the Examination of Water and Standard Methods for the Examination of Water and 
Wastewater, 15th Edition. APHA, Washington, DC. Wastewater, 15th Edition. APHA, Washington, DC. 

.U.$. Department of Transportation (latest issue). Hazardous Material& F&guiations, 49 CFR 171-177; .U.$. Department of Transportation (latest issue). Hazardous Material& F&guiations, 49 CFR 171-177; 

EMSL, Cincinnati, Ohio. EMSL, Cincinnati, Ohio. 
.’ .’ 

01961 l/P 01961 l/P 

I I ‘, . . . . ‘, . . . . 
: : letra Tech NUS, letra Tech NUS, Inc. 
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ATTACHMENT A 

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUiREMENTS 
Sample Type and Concentration Containerl” Sample Size PreservatiorFJ Holding Time(‘) 

WATER 

Cyarjide’. Low High-+&y pa&ethylene I,L NaOH topHxl2 : ++days 
I, 

*$Je .::I .Medium Wide-mouth glass 16 oz. Non& .,i 14dajrs 

Organic/ .’ High Haz&d ., Wide-mouth glass 8 oz. 
~lnorganic .. 

None ‘14davs 

!yxL / 

,, ‘, 

‘, or&b 
,. ;‘, 
,, yoc .I : EnCore Sampler 

(G&&GC/MS) , 

Etirktables 
,_ ‘” ‘.!3ws~ 

(Low Wide-mouth gkss 

p&i&des@CBs) 

(3) 5 g Samplers. Cool to 4°C’ 48 hoursto lab 
prekefvation 

8 oz. Cool to 4°C I’ 14 dgys to etiaction; 
40 days after extr?ctibn, 

‘. ExiE&fSbteS 8 oz. Cool to 4°C 
SVOCs and, 

(&dium Wide-mouth glass 34 days to extractiop; 

‘, pesktdesiPGBs) 
,. ‘: ;lO days after extraktion 

lnorganics Low/Medium Wide-mouth glass 8 oz. coolt04”C 6 months 

: 
.(Hg - 28days) 

,” ., Cyanide (14 days) 

Organk$r$& High Hazard Wide-m&th@ass 802. None 
nit 

&A ‘ 
3 

‘. _’ 

DioxinFuran ill. Wide-mouth glass 402. None i ?$days until 
extraction; 
40 days after exkkfio~ 

TCLP .Ail Wide-mouth glass 8 oz. None b 7day’s unfit 
j ,prepar&on; analysis 

,:, >, asper fraction 
AIR.; .’ -‘,, ~ ;. I ~I 

Charcoal tube -- 7 dm long, 100 Lair Cool to 4% ‘” 
6mmOD,4mm ID 

.’ 
1 ‘All gk& &itainc+r.k%otild have Teflon cai kiters or septi 

_‘.’ ‘_, 1 ., 

?.’ See Af@hm&-it~E: .i%ketiation and maximum holding %me ellowanees per40 CFR 136. - : ‘,’ 
_, ._.. ;, <, .~. 

_’ 
‘,_ ,_ I >i .,‘. 

i. : “,: ;. .G,: i, “‘./. ‘.. 
_; ‘.” ,, ,_, 

_.’ (. _. __:,_ , 
.‘: ,; 

,-. .* I 
,:.’ ., _::, ,, 

I’ 

,, .’ 

_,( ‘. 
_‘_ _’ 

9611/P ,’ Tetfa Tech NUS;’ 
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ATTACHMENT B 

ADDiTiONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, 
AND HO~DINGTIMES 

Parameter Number/Name Container”’ PreservatiorF’) Maximum Hulding 
Time@. 

INORGANIC TESTS: 

I 

j -48 hours I 

48 hours 
,.I ^^ . 

lediatek Cool.’ 4% 148 hours 
I 

lvs I 

Residue, Filtemble (TDS) I P.G . . ~tkiol.4”C 7days 

Residue, Nonfilterable {TSS) 
I P, G 1 Cool, 4°C 7 days 

‘Residue, Settleable 1. P, G 
I :‘i~CoOl, 4°C‘. * 48 hours 

Residue, Volatile {Ash Content) P,G ,- j’c&ol,4”C . _. : - 7days. 

961ffP Tetra Tech NUS, In 



: 

Subject Number Page 
NON-RADIOLOGICAL SAMPLE SA-~. 1 IOof 11 
HANDLING Revision Eff eotive Date 

3 WQ4 

ATTACHMENT I3 
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, 
AND HOLDING.TlMES 

I 
- 
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ATTACHMENT B 
ADDITIONAL REQUliiED CONTAINERS, PRESERVATfOi TECHNIQUES, 
AND HOLDING TIMES 
PAGE THREE 

(1) .Polyethylene (P): generally 500 ml or Gfass (G): generally 1 L. 
(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples each 

aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible ta preserve 
each aliquot, then chemical samples may be preserved by mairitaining at 4°C until cornpositing and sample splitting is 
completed. 

(3) When any sample is to be shipped by common carrier or sent through the United States M&l, it must comply with the 
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). 

(4) Samptes should be analyzed &s soon as possible after c&&ion. The times listed are thi? maximum tinies that samples 
may be held before analysis and stilt be ccnsidemd valid. Samples may be held for longer periods only if the permittee, or 
monitoring laboratory, has data on fife to show .&at the spe&c type& of iqples under study are stable for the longer 
periods, and has received a varizince from fhe Regional Administrator. 

(5) Should only be used in the presence of residual chlorine. 
(6) Maximum holding time is 24 hours when sulfide is present. ~Qptionally, ail Sari-&es may be tested with tead acetate paper 

before pH adjustments are made tb determine if sulfide is presi?nt: 
of .cadmium,nitrate powder until a negative spot test is obtaine+. 

If sulfide is p&sent, it can be removed by the addition 

(7) 
The. sampte is filtered and then NaOH is added to pH 12. 

Samples should be filtered immediately on site before addin&! preservative for dissolved metals. 
(8) Guidance applies to samples to be analyzed by GC, L,C, 05 @Z/MS forsp&ific compounds. 
(9) Sample receiving no pH adjustment must k,anaJyz&d within 7 days of satipling. 
(10) The pli adjustirtent is not required if acroleinwiff not &,mea&red: Sam$es’@r acrolein receiving no pH adjustment must 

beanafyzed wiffiin B’days of sampling. 
‘(1 ‘If When the extractabte andytes of co-m fait within a si&fe chemical categbry the specifiec‘preservatwe and maximum 

holding times sliould be observed for optimum s?feguat@of, sarhpfe iritegity. WLen the anafytes of con&n fall within two 
or more chemical catego&s. ,the sample may .ba preserved & cooling’,to 4”C, reducing residual chlorine with 0.008% 
-sodium thi&ulfate, storing in the da& and adjusting the p&to 6-9; empIes preserved h this manher may be held for 
7 days before extraction and for 40 days after &traction. &c&ptions 10 this optional preservation and hoktin~ time 
prtiedure are noted in footnote 5 (re: ‘the reqtiiremeht for thiosuffate reduction of residual chlorine) ‘and footnotes ?2,13 
fre: the analys-6 of benzidine). 

$12). if 1,2-diphenylthydrazine .is tikefy to be p&&t, adjust the pH of the sample to 4.0%02 to prevent rearrangement to 
benzidine.. 

(13) Extracts may be stored up to 7 days before analysis if stor&e is conduc&J under an inert (oxidant-free) atmosphere. 
(14). For the analysis of diphenylnitrbsamine, add .0.008% N&O3 &I adjust pH to 7-10 with NaOH within 24 hours of 

sampling. 
(15) The pH adjus&eni may be performed upon receipt at. the labor&ory ‘and may be omitted if the samples are extracted 

within 72 hours of collection. For the ahalysis bf afdtin, add 0.006% Na2$&. 
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I 1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data record 
forms, logs and reports generally initiated and maintained for documenting Tetra Tech NUS field activities. 

2.0 SCOPE 

Docum&s, presented within this procedure (or equivalents) shalt be used, for all Tefra Tech NUS field 
,activities, as’appiicable. Other or additional documents may be required by specific client contracts or 
project planning documents. 

3.0 GLOSSARY 

I, ,None 

4:o RE+PONSI~ILITIES 
,. 

” Proiect ManaG,:‘ - The Project Manager is responsible for obtaining hardbound, controlled- 
..: :,,,’ @stribufi@t idgbobks (from the appropriate source), as needed., In addition, the. Project @ahager is 

~; ‘,i 
. ‘_ 

responsible for pfacing all field ddcutientafion used in site activities (t-e., recor@+, field reports, sample 
data sheets, field notebooks, and the site logbook) in the project’s,centrabfile‘ upon-ttie cdmpl&ion of fiefd 

\ work. 
_- 

Field Operations :Leader tFOL) - The FieJd OIjerations Leader’is, respor@tjle for ensuring that the site 

,’ ,, ..,, I fogbook, notebdoks, and all appropriate and current fom& an&field repotis ‘illustrated;in this: guideline 
(and an? additiinaf ‘fbrms required 
iti the required timb-frame. 

by the contract) are coriiectly used, accurately fit&d out, an! completed 

,5:0 PROdEDURES 

.: .,‘5.1 Site.Loctbook 

. 5.1.1 General 

<.l 
‘_ .%he site log&ok is a hard-bound, paginated, c&trolled^distribution record book in which aIF major orisite 

activities&e documented. At a minimum, the following activities/events shatl be recorded or referenced- 
,> ,(daily) in the site logbook: 

., 
.., 

l AlI field personnel present ‘, 
‘, 

:: l ; Arriv+/dep&re of site visitors 
l Time.and date of.H&S training 
I Arrival/departure of equipment 

, ‘, ’ *’ Time and dafe,of equipment calibration ,. > 
.‘,_ “. ,Start and/or completion of borehole, trench, m&jtorin@:&ell inst?llatioil, etc. 

-:, ‘., ,, , l Daily otisit& &tiviti&s peFformed each:day ‘:,... 
: ” Satipl& pick&p%$$nation 

‘1 ;, ; ,I ;_ ,_,. _:_ _’ ,.’ ;, 
_’ ,, 

,il ; ,,._ i ,Health.and Saf$ty issties (level .of prote&on observed, &c;) ,’ 
,, 

~. .’ 
,‘: . _, _;i. V&&her conditions 

; 
A site logbook s‘ha& be maintained for each project:. *hesite logbook s,half be initiated .&f the start of the ,1’ 
first unsite activity (e.g:, site visit or.initial recotinaissaye survey). Entries are to be made for every day 

\ .’ 
j 

01,961 l/P ‘, Wtra Tech NUS, Inc. 
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that onsite activities take pIace which involve Tetra Tech NUS or subcontractor personnel. Upon 
completion of the fieldwork, the site logbook must become part of the project’s central file. 

The following information must be recorded on the cover of each site bgbook: 

* Project name 
0 Tetra Tech NUS project number 
l Sequential book number 
0 Start date 
o End date 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see Section 
$.2), but must summarize the contents of these other notebooks and refer to’specifid page locations in 
these notebooks for detailed information (where applicable). An example of a typical site logbek entry is .‘. 

0196-I l/P, Tetra Tech NU$, lr 
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5.3 Field Forms 

All Tetra Tech NUS field forms (see list in Section 6.0 of this SOP) can be found on the company’s 
intranet site (htto:Nintranet.ttnus.com) under Field Log Sheets. Forms may be altered or revised for 
project-specific needs contingent upon client approval. Care must be taken to ensure that all essentitil 
information’ can be documented. Guidelines for. dompleting these forms can be found in the related 
sampling SOP. 

53.1 Sampte Cottection, Labeling, Shipment, Request for Analysis, and Field Test Wsutts 

5.3.1.1 Sample LOCI Sheet 

Sample Log Sheets are used to record specified types of data whili sampfing. The data recorded on 
these sheets are useful in describing the. sample” as weft as pointing out ariy prcjblems, difficulties, or 
irregularities encountered during- sampling. A fog sheet mu&t be completed for each sample obtained, 
including field quality control (QC) samples: 

5.3.1.2 Sample Label 

A typical sample label is illustrated in Attachmeqt B., Adhesive jabels must be completed ‘and applied to 
every sample container. Sample- kibets CZIJI usual& ,be obtained frtim the tipprdpritite ‘P,rograti source 
electronically generated in-house, or are supplied’from the labo@toji.stibcontractor. 

5.3.1.3 Chain-of-Custody Rec&d Form 

The Chain-of-Custody (COC) Record’ is a muiti-part form that is ‘initiated as samples are acquired arid 
accor+anies a sample (or group of samples) as they are tra&feFred.fiom person to person. This tot-b. : 
must be used for any samples collected fqr chemical or geotechi;icai analysis whether the anaIyses are, 
performed on site or off site. One carbonie& copy bf the cdmpl#ed COC form is retained by the.field 
crew, one copy is sent to the Project Manager (or designee), while. the original is sent to the laboratory. 
The original (top, signed copy) of thti COC form shall be pkiced‘ipside a large Ziptoc-type bag and taped 
inside the lid of the,shipping,cooler. H multipie,.coolers are sent’but .tire included dn on& dOC form, the 
COC form shoutd be sent with the cooier,&taining vials fo3: ~O~C,‘ahalysis ‘or the coofei with the air bijt 
attached. The air bifl should then’state how many coolers.are include? with that shipmerit. An example of 
a Chain-of-Custody Recofd form, is provided as Attachment ,C. ‘Once’the samples are received at the 
laboratory, the sampte cooler and contents are checked and any problems are noted on the enclosed 
COC form (any discrepancies between the sample labels and-CO%,form and any’other problems that are 
noted are resolved thro&jh communication between the laboratdry poiint-of-contact and the Tetra ,Tech 
NUS Project Manager). TheCOC,form is signedand copied. Th‘e Iaboratory will r&@n’the copy while the 
original becomes pat-t of the samples’: corresponding analyti&dat?p&ckage. 

5311.4 Chain-of-CustodvSeat 1’ 
I 

Attachment D is an example of a cusJody,seaf. The Custodysea&+i.adhesive-backed tabel. It -is part’of’.’ 
a chain-of-custody process arid is:+ed?o,,p&v&t tampering \rcith~.&a~&i@es afier they’have been coi&$&d~~~~, 
in the field and seated in, coolers,fdr tia&port>to &he laborato& 7%&XX seafs, are signed &nd.dat&d%$, 
,th.e stimpler(s) and affixed- ,a&bss’;the %d,,‘an$. body bf &&~~:c-ti:,co&$ “(frG+:and yback) c.ont&-&g~~~‘~ 
environtientai samples (see SUP- S&6/1). ‘,COd~seals .may 6ti a~~~~tjl~from~thQ;raboratory; these s&l&:- : 
may also be purchased from a suppiier. ’ .’ .,’ ,. ,,, 

. . 

9611/P 
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- 
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Geochemical Parameters Loo Sheets 

Field Analytical Log Sheets are used to record geochemicai and/or natural attenuation field test results. 

Hydrogeofogical and Geotechnical Forms 

Groundwater Level Measurement Sheet 

A Groundwater Level Measurement Sheet must be filled out fur each round of water level measurements 
made at a site. 

Data Sheet for Pumpinq Test 

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount.of’data 
must be recorded, often within a short time period. The Pumping Test Data Sheet facilitates this task by 
standardizing the data collection format for the pumping weli and observation wells, and allowing the’time 
.interval for collection to be laid out in advance. 

Packer lest Reoort Form 

A Packer Test Report Form must be completed for each well upon which a packer test is conducted, 

characteristics. 

Monitorina Well Construction Details Farm 

contaminants. 

.’ 01961 l/P 

‘, 

Tetra Tech N&k. It-c. 



i 

The, primary means of recording on&e, activities is the site logbook. ~Qther,,field notebooks may also be 
maintained. These. logbooks and notebooks (and suppo’mng.forms) contain ‘detailed information required 
for data interpretation or documentation, -but are not ,etisily useful for tracking‘zrnd ‘reporting of progress. 
Furthermore; the field logboak/notebooks^remain onsite, for extended, periods of ?ime and are thus not 
acc,essible far timely review by project management. : .( ; .’ 

; 
& ‘: : ., 

,I 

._ ;Dyly Activities Rep& 
I_ .’ 

_ ,“., ; ‘. ; 
:., ’ 

. . ,_ 
’ : j ) .: ,, 

To provide timetyy:oversight of onsite contractors, Daily &&ties Reports are completedand submitted as 
described below: .” ‘, 

01 I961 l/P 
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5.3.2.7 Miscellaneous Monitarinq Well Forms 

Monitoring Well Materials Certificate of Conformance should be used as the project directs to document 
all materials utilized during each monitoring well installation. 

The Monitoring Well Development Record should be used as the project directs to document all well 
development activities. 

: 

5.3.2.8 Miscellaneous Field Forms - QA and Checklists 

Container Sample and Inspection Sheet should be used as the project directs each time a container 
(drum, tank, etc.) is sampled and/or inspected. 

QA Sample Log Sheet should be used at the project directs each time a QA sample is calleted, such as 
Rinsate Blank, Source Blank, etc. 

Field Task Modification Request (FTMR) will be prepared for all deviations from the project planning 
documents. The FOL is responsible for initiating the FTMRs. Copies of all FTMRs’,will be maintained with 
the onsite planning documents and originals will be placed in the final evidencelilel 

The Field Project Daily Activities Check List and,Fietd Project Pre-Mobilization Checklisi should,be used 
during both the planning and field effort to assure that all necessary tasks are planned for and completed. 
These two forms are not a require’ment but .a useful tool for most field work.. 

523.3 Equipment,Calibrati& and Maintenatke Form .’ , 

The calibrafion or standardization of monitoring, measuring or test equipment is necessary to assure the 
proper operation.and.iesponse of the equipment, to document the accuracy, precision or sensitivity of the 
measurement, and determine if correction shoufd,be applied to the. readings. Same items of equipment 
require frequent calibration, others’infrequent. Same are calibrated by the manufacturer, others by the 
user. 

Each. instrument requiring calibration. hasits own Equipment Calibration Log whi& documents that the 
manufacturer’s instructions were followed for calibration of the equipment, including frequency and type of 
standard or.calibration device. An Equipment Calibration Log must be maintained for each electronic 
measuring device used in the field; entries must be made for each day’ the’ equipment is uSed or in 
accordance with the manufacturer’s recdmmendations. 

5.4’. Field Reports 

fetra Tech NUS, I 
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I 5.4.1.1 Description 

The Daily Activities Report (DAR) documents the activities and progress for each day’s field work. This 
report must be filled out on a dairy basis whenever there are drilling, test pitting, well construction, or other, 
retated activities occurring which involve subcontractor personnel- These sheets summarize the work 
performed and form the basis ef payment to subcontractors. The DAR farm can be found on the TtNUS 
intranet site. . 

Responsibilities 

It is the responsibility of the rig geolagist to complete the DAR and obtain the driJJer’s signature 
acknowledging that the times and quantities of material entered are correct. 

Submittal and Approval 

At .the end of the shift, the rig geologist must submit the Daily Activities Report to the Field operations 
Leader {FOL) far review and fiJJng. The Dairy Activities Report is not a formal report and thus requires no 
further approval. The DAR reports are retained by the FOL for use. in ,preparing the site logbook and in . 
‘preparing weekly status reports for submission to the Project Manager. 

To facilitate timely review by,project management, photocopies of logbook/notebook entries may be made 
for internal use. 

‘, It should .be noted .that in addition to summaries described herein, other summary reports may ats 
contractually required. 

All Tetra Tech NUS field ‘forms c&r ,be found on the company’s intranet site at htto://intranet.ttnus.com 
under Field Log Sheets. 

LPSTtNG OF TETRA TECH NUS FIELD FORMS ‘FOUND ,Oti THE TTNUS INTR 
SfTE. HTTP:flINTRANET.TTNUSXOM CLICK Or;l Ffl%D .LOG WEE& ,:. I 

dwater Sample Lag Sheet 
Water Sample LogSheet 
iment Sample Log Sheet 

Contajner Sample and~lnsp&tion Sheet 
Geoche,mfcaJParameters (hJatural Attenuation) 
Groundwater’LeveJ Measurement Sheet. ^, 

.’ Pumoino Test Data Sheet ,. ,, 
.’ ._ _’ ‘1 Pacier Test Repot-t Form 

I 

‘, 
,, :: , .B&.ingLog : ,Z’,, I. ,. ,. 
., : 

i ,: MonitorJng Well Construction’Bedro& Flush Mount _’ -‘;;, “’ :‘_ ‘. 
; _., 

_’ ,,,? 
.__,*’ 

Monitoring Wet1 Constructfon.&drock Cpen,Role 
,,‘, ,_’ MonJtoring Well Construction Bedrock StickUp 1( 

: _‘, ̂  ,: _, : 
,“. ::’ : ^ Mon!toring Well Constru.etiot%%-ifining Layer 

._ ,_ ,,.’ l$on@$g WellConstru$tiof-T,C$erb~~den~‘Flush Mow-it _’ ,f) 
~.‘:“-. 1:: Monitoring~ Weil Construction C&-burden ‘Stick Up 

,.: ,;:. i .__ ‘, _, j, ., 
. I Te>stPit Log . ,‘ 

, “. Monitoring ,WeJl Materials Certificate of Confoniiance 
MoniforJng Wkll Development Record ‘. 

, 
;,/ 

.,“, . . 
‘, ., ;_. 

. “‘, 0196, VP Tetra T&h ,&US, inc. 

‘._ ,’ ., 
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Daily Activities Record 
Field Task Modification Request 
Hydraulic Conductivity Test Data Sheet 
Low Flow Purge Data Sheet 
QA Sample Log Sheet 
Equipment Calibration Log 
Field Project Daily Activities Checktist 
Field Project Pre-Mobiliiation Checklist 
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START TIME: 

SITE LEADER: 
PERSONNEL: 

TtNUS 

ATTACHNLENT A 
TYPICAL SITE LOGBOOK ENTRY 

DATE: 

DRILLER SITE VISITORS 

WEATHER: Clear,‘68”F, 2-5 mph wind from SE 

ACTIVITIES: 

-1. Steam jenney and fire hoses were set up. 

2. Drilling activities -at well - resumes. Rig geolpgist was i. See Geologist’s 
,Notebook, No. 1 3 page 29-30, for detaits of drilling activity. Sample. No. 7 23-21-54 collected; 
see sample togbook, page 42. Drilling activities complizted at t 1.50: and a it-inch stainless 
steel well instatled. See Geologist’s Notebook, No. 1; page 31, a&well con&ruction~d+@s 
for well . 

3. Drilling rig No. 2 steam-cleaned at decontamination pit. Then &et :up at locat& of 
well 

4. 

5. 

Well’ Rig geologist was drilled. See Geologist’s iotebook 
Nb. 2, page __ for d&ails of drilling a&iities. Sample nu,mbers,1$3-22-51, 123-22-521 
and f23-22-S3 collected; see sample logbook, pages 43, 44, atid ‘45. 

Well The wefl was developed. Seven 55-gallon drums were filfed in tbr? flushing stage. 
was then pumped using the pitcher pump for l hour. At the en+ of, the. hour, water pumped 
from well was “sand free.” 

Field Operations Leader 

01961 ‘UP Tetra Tech NUS, Inc. 

,. 
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ATTACHMENT B 

Locqtion: 
. . I I’ 
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AnACHMENT D 

CHAIN-OkCUSTODY SEAL 

I I 



APPENDIX B 

FtEtD FORMS 



0 7% Tetra Tech NUS, Inc. EQUIPMENT CALIBFtA-llON LOG 

PROJECT NAME : INSTRUMENT NAME/MODEL: 

SITE NAME: MANUFACTURER: 

PROJECT No.: SERIAL NUMBER: 

- - ..-. 



Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT N’UMBER: 
DRILLING COMPANY: 
nt3t t ~htr- DIG_. 

BORING LOG 
BORING No.: 
DATE: 
GEOLOGIST: 
r\DII I CD- 

Page -Of- 

/--- ,’ ‘, 

“I \,LLIIY” 1 \I”. UrYILLLIx. 

MATERIAL DESCRiPTlON 
;ample Depth BIowsl Sample Ltthology I : IJ 

NO. (Ft.1 6”or Recovery Change 
and or RPD I (De@hlFt.) soit DenSit& 

S 

ypaor Run (“4 Sample or consistency 
:. c 

RQD No. Lengfh Screened or Color Material Classif&&& S 

PlDlFlD Reading (ppn 

r 

Remarks 

interval Rock * 

Hardness 

** Include monitor reading in 6 foot intervals @ borehole. fncrease reading frequency if elevated reponse read. Driliing Area 
Remarks: Background (ppm): iI 

Converted to Well: Yes Well I.D. #: 



Project Site Name: 
Project No.: 

u Surface Soil 
n Subsurface Soil 
[I Sediment 
[ Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
0 High Concetitration 

lonitor Readings 

Tetra Tech NUS, Inc. SOIL & SEDtMENT SAMPLE-LOG SHEET 



0 =R Tetra Tech MJS, Inc. QA SAMPLE~LOG SHEET 

Project Site Name: Sample ID Number: 
Project Number: Sampled By: 
Sample Location: C.O.C. Number: 
QA Sample Type: 

[J Trip Blank [] Rinsate Blank 
[J Source Water Blank u Wter Blank 

‘I Me: 
rime: 
I Method: 

ii$ i,?< ;:z; :.i; rg; >. 

I >roduct Name: 
< 3upplier: 

; Vlanufacturer: 
f 3rder Number: 
I -ot Number: 

I Expiration Date: 
:,/) ;;:t .:::f 

Analysis 
\ 

! 

I 
1 

~( Cyanide 

a Laboratory Prepared [I Tap 
1 Purchased n Fire Hydrant 
D Other 

Media Type: 

Equipment Used: 

Equipment Type: 

EI Dedicated 
[] Reusabie 

! Preservative 

1 Cool 4’C & NaOt 
t 
E 

1 g Contai yer Requirements. 

1 YES/N6 
t 

Page- of __ 

Signature(s): 

/--+ :) 

: :. 
:- :;: 

,P‘ 

_‘_ 
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